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Gornmente Recelrred at the Januarv 21, 1987 T!1I Advlsorv Panel- Meetlng

IIRIC EPSTEIN: In that thls is a very sensLtl.ve subJect, I thtnk that the
panel ehould not rlgldly enforce tlme constraints on questlons and Pre-
eentatione by the connunlty. And Ln addlill,on, I think you have aLready
addregeed thlel I  hope the water dlsposal Lssue does not become a second-
ary l tem after thle meetlng.
I do eppreclate' the fact that GPU responded to my questlons concerrrlng
poet defuellng nonltor Btorage; however, I  am not satisf ied wlth a number
of the reeponsea, especLaLLy the ones deallng wlth decommlsslonLng. And
rather than puraue a l lne of questloning tonight., I  wil l  defer to the
next Deetlng lf that Ls okay wlth you, Mayor.

IDlecueelon]
I aB subnltt lng a l lst of questLons, about 2.2, to the NRC concernlng
thelr revlsed Envlronnental Impact Statement. I  request that they be
made a part of the off lclal record. And rather than dlstr ibute then to
you rtght now, I thlnk l t  would Just distract from rny presentatl-on, I

wtl l  gLve lt  to you later.
Tonlght I an speaklng on behalf of Three l4i1e Island Alert, whlctr is a
no.rplofl t  safe energy grouP based ln Harrlsburg.
Both the NRC and GPU have stated that the quantities of radiation re-

leased durlng the dtsposal of the contaminated water would be insignlf l-
cant. But we muat xeaLLze that they always say this. We donrt beLleve
that any radLatl.on dose ls safe, especial ly tn this area lshere radLatLon
has been vented steadily for the last 14 years.
I donrt remember a t lue when the utl l i ty adnltted that signif icant levels
of radlation have been released, incLuding the 43'000 curies of krypton-
85 vented on central Pennsylvania for 13 days in July of 1980.
l{e have serlous reservatLons about the disposal opt-J-ons sanctioned by the
NRC. In fact, dlspoeal ls an lncorrect term. There wil l  be no actuai
dleposal and no guarantee of cont,alnment. Instead, radioactl-ve materials
and LndustrLal chemLcals w111 be dispersed Ln the envlronment.
I{e do, horrever, have certain obJectlves we would l lke to see met. Our
prlme and overriding concern ls ml-nimizl-ng radiation exposure t-o the
local populatLon and the envlronment. For example, we would like to see
100 percent of the sater fLltered and processed wtthin a closed cycle.

I{e also thlnk that workerst exposure should be ninlmlzed slnce many of

them have been hunan sponges for the Last seven and a half years.
Dose rates to populatlons outside of central Pennsylvania should also be
nlnlnlzed.
In addlt lon, cost and t lne should not be factors. GPU should spend as
much money and take as much time as needed to find the safest method of
d lsposal .
Considerlng these objectives, alternatlves such as dumping the water Lnto

the Susquehanna Rlver and on-site evaporatLon are clearly unacceptable
due to the potentlal harmful physical and psychologl-cal threat that they
preaent to the communltY.
We do request the fol lowing steps be taken before a f inal decision is
nade: A meteorological study of the area surroundlng Tl '1I; a study
examinlng the psychologlcal stress that would result from thcl. planned
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disposal  rnethods;  an lnventory of  a l l  the radioact ive e lements and
chemlcals  that  are ln  the water ;  and a rev iew of  the GPUfs current  pro-
posal  and the NRC!s rev lsed EIS by an independent  agency not  a f f l l la ted
with the nuclear industry of the Government.
At this tLme I would l ike to remind the panel of some of the past behav-
lor  o f  th is  ut i l i ty  and the NRC, because th ls  is  a  cruc ia l  factor  ln
understandlng the bui l t - tn  d ls t rust  and fear  of  area res ldents.
We remember that  ln  Ju ly  of  1980,  431000 cur ies of  rad ioact ive.  krypton-85
and other radtoactive gases were vented f rom Unlt 2, even though Tt' l I  2
was designed to re lease approx imate ly  770 cur ies of  krypton-85 a year .
The ventlng occurred a l i t t l .e over a year after the accident amidst wlde-
spread fear  and concern.  Later  ln  November,  the U.S.  Cour t  o f  Appeals
for the Dlstr ict of Columbia ruled in Sholly versus the NRC that the
krypton ventLng was i l legal .
We remember that in the spring of 1983 three senior-level engineers
charged that  GPU and Bechte l  de l lberate ly  c i rcumvented safety  procedures
and then harassed them for  repor t lng safety  v io la t ions.  The NRC f lned
GPU and Bechte l  $64,000 for  in t imidat lng and harass ing Larry  Parks.
And,  of  course,  we remember the reactor  head l l f t  between July  24 and,  27,
1983, which was delayed due to brake fal lure on the polar crane. GPU
vented radloactive gases l-nto the environment desplte pledges by the NRC
and GPU that no venting would take place during that head l i f t  operation.
GPU was later f ined $40,000 by the NRC for the brake problem.
We remember that on June 1, 1984, the NRC released transcrlpts of closed
NRC Commission meetings. The transcripts revealed a comnitment on the
part of the Commission majority to restart TMI I as soon as legally and
po l l t i ca l l y  poss ib le .
Also evident was a slgnif icant disdain for public vlews on the restart
issue and a serious lack of understanding of the lega1 and technical
issues. This is the same agency who wil l  ultLmately decide how the water
w111  be  d i sposed .
We remember that between February 10 and 12, 1985, the Phlladelphia
Inqui rer  repor ted recordr ;  a t  TMI demonstrated that  in  hundreds of  (ases '
workers had been contamirrated by radioactive materials either on the skin
or through lngestlon. Ttre result was that workers were l ivlng l-n a state
of  anx iety ,  fear ing cancer ,  b i r th  defects ,  and poss ib le  genet ic  damage
for  fu ture generatLon.
We a lso remember the heal th  su i ts ,  the sp i l ls ,  the f l -nes,  the leaks,  the
mlscalibrations, the exposures, the crlmlnal convlct l-ons, and the one-
cel led organisms.
So when the NRC and GPU say ventLng' dumpingr or burying 2.1 nl l l lon
gallons of radioactive water wil l  have a negligible impact on our health
and environmentr people just donrt bel ieve them. Why should they?
People l ive with a fear that they and future generations have suffered
ser ious heal th  ef fects  as a resul t  o f  the acc ldent  and GPUts mismanage-
ment .  This  fear  has fostered a great  deal  o f  psychologlca l  s t ress in  our
couununi ty .  St ress can be t rans lated in to long- term heal th  ef fects ,  and
t ,hey are very d i f f icu l t  to  measure.  Yet  i t  is  one factor  that  the NRC
wi l l  not  ident i fy  in  measur ing heal th  r isks f rom the d isposal  o f  the
vrater.



Let me conclude by saylng that lre are not sclentists and we do not feel
that the burden of produclng a safe and expedited method of disposal
ehould fa11 on the shoulders of the corrurunl'ty. The decision on what to
do slth thls water ahotrld not be made ln haste and should not be macle
untl l  al l  poestble alternatives are explored and exhausted,
People in thts erea have been duurped on enough. I thlnk we are Jusf
tLred of belng the guinea plgs. That concludes my off iclal statement.

GORIION ROBINSON: I{trat agency, lndependent agency, would TMI Alert recommend?

ERIC EPSTEIN: I donrt know what agency. It  maybe doesnrt have to be an
agencyr but people that arentt t ied to the lndustry or the Government
would be helpful to us.
Of courae, whoever we recomnend, I am sure the utl l i ty and the NRC would
resiet ae belng bLas or subjectLve, but that is the same kind of blas we
feel rrlth the NRG and perhaps the utillty have done.

GORDON ROBINSON: Have about EPA?

ERIC EPSTEIN: EPA agaLn ls a g,overnment agency. Andr ]ou know, 8111 is a
nlce guy and al l  that good stuff,  but EPA lf you look at the way they
have handled chemlcal Lssues throughout the countryr 1t has not been real
good.
So lf  you would l lke, I  can get a l lst of folksl and If you would l ike to
f onrard them to the tlRC, I would be happy to do that .

GORDON ROBINSOT{: I worlld 1lke not a 1lst of folksr but hopefully some group
or agency or somethLng that -- yes, I would l ike a l ist.

ERIC EPSTEIN: Perhaps rrfolksrr Ls not the best terminology. But I can produce
that lf that would help you.

KENNETH MILLER: In your openlng statement dealing with the water, you men-
tLoned the fact that you would llke to see the water filtered through a
closed-I-oop system.

ERIC EPSTEIN: Right.

KENNETII MILLER: I{trat do you have in mlnd there?

ERIC EPSTEIN: I donrt know what I have in mind there. But one of my ques-
t lons here ls that they had to make an adjr:stment to the f i l tering system
that Ls usually not closedS and I was v:ondering, i f  they had to make an
adJustnent to open lt ,  why they coul<intt keep lt  closed? And that ls one
of the questions I had submitted to the NRC.
Here lt  isn Question 5, t tWhy noc 1et the transportable evaporator operate
ln the closed cycle?rr And I askedr trHow accurate has the volume red.uc-
t ion f lgure been ln other plants?t '
Rather  than go ln to that ,  l t  deals  wi th  the speci f ics  of  the EIS.  I
donrt see why it  has to be open and vented. That is ury main question.
Wtrat are you havlng a problem understanding?
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KENNETH MILLER:  I dOnit see how you accomPlish anything with what you are

proPosing.  Basica■ ly you are sust running it through a closed system an違

acconP■ ishing nothing.

ERIC EPSTEIN:  What l am asking is that it be processed and cleansed as much

aS POSSible.  I notice on proPosals that 50 percent of the water is ― ―

why not loO percent of it processed and Bleaned す or as much chemical

elements as possible?

What not go the extra yard? is all 工  am saying.

ARTHUR MORRIS:  Are you suggesting further filtration of sortss because if you

are talking abOut a c10sed evaporation systemF the idea really is to re中

duce the voluine.  And if you are not going to reduce through evaporation,

then the vo■ ume stays the ttame.

ERIC EPSTEIN:  I mentttoned evaporation is unacceptable to our group, so I

think they should probably deal with that.

ARTHUR MORRIS:  So you are talking about further fttltration?

ERIC EPSTEIN:  And Processing.  You still look befuddled, Ken.

KENNETH MILLER:  I guess l suSt dOn't understand what the end Point would be

that you have in mind by doing this.

ERIC EPSTEIN:  Well, I don't think there is an end Point.

KENNETH MILLER:  If you are not going to evaporate the water, there is no

point in further filtration.

ERIC EPSTEIN:  王  am not going to sit here and take cther people's time banter―

ing back and forth with you.

[Discussion]

All l need for the next meeting is a written list of individua■ s and

agencies for you?

GORDON ROBINSON:  Yes, if you wou■ dc

ARTHUR MORRIS:  The next person who asked for time is Frances Skolnick.

FRANCES SKOLNICK:  Frances Skolnick,

I aln speaking for the Susquehanna Val■ ey Alliance, a safe energy organ土 ―

zaticn forlned in 1979 to prevent the disposal of the accident-3enerated

water into the Susquehanna River, our drinking water source.

The SVA established as one of its goals the safe disposal of this radio―

active water.  And we are as comm■ tted as ever to achieve that goal.

I aln speaking here this evening to raise ma30r cOncerns with this pane■

about the disPosa1 0f the water, with the hope that its members will
seriously study and evaluate these concerns and find suitable answers and

exP■ anations.
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I  bel ieve that l t  is important to clarify certain pof.nts about this
radloact lve water ,  est lmated to  be about  2.1 rn l - l l ion gal lons.  But  who
knows at thls t lme whether or not i t  mighc amount to 3 mil l ion or even
4 mll l ton gallons when end-point ls reachedr tro event whose definit ion
has not yet been clarif ied.
A11 of  th ls  water  Ls not  s i t t lng in  tanks on-s i te  just  wai t lng for  d is-
posal .  I t  ls  s tored l -n  var ious locat ions,  inc lud ing the reactor  core
system covering ihe damaged and melted fuel and j-n the reactor bullding
sumpr the area where presentiy only robots may go because it  is so highly
contanleated. Therefore, a large quantity of this water about which we
speak ls st l l l  in c.ontact wLth highly radioactive elements.
Furthermore, l t  is ny understanding that this accident-generated water is
to be used for f lushlng and washing out the system after defueling. De-
fu.el ing is a hazardous procedure which contlnues to meet with obstacles
and t lme delays, lncl 'Jding the growth of micro-organi.sms and the inabtl-
l ty to get the chunks of material broken up.
Which brings me to our corrcern about the presently l lsted contents of
th is  water .  To l ls t  t r i t ium,  s t ront ium, ces ium, boron and sodium only
serves to slmply the matter and insults yours and my intel l igence.
Uni . t  2  ran for  a  mat ter  o f  months before i t  expi red,  and not  a t  a l l
g race fu lLy .  Acco rd ing  to  Dr .  Ca r l  Johnson ,  M .D . ,  M .P .H . ,  as  many  as
500 radlo lsotopes are formed dur ing the f iss ion process.  F i f ty- two of
these transurarrics are formed. Some of these transuranlcs are less
toxlc; however, some are highly toxlc to man, lncludlng plutoniurn.
Another transuranic, nepunium-Z3g, after a short l i fe becones plutonium.
When plutonlum and sirni lar radionuclides enter the t lssues and the body
of manl they become a permanent resident in the body and continue to ernlt
alpha radiatlon. The excretion rate is very slow; about one-half would
be excreted every 200 years.
In anilnals Plutonま 、um cal■ses cancer of the lung, bone, kidl■ ey, mammary

gland, lymph nodes, nesothel主 um and ten types of soft― tissbe cancer.

Transuranics are soluble in water.  Indeed, they were found in the water

in De,ュver, which is downwind of Rocky Flats and also in Broomfield, close

to Rocky Flats.  Excess cancer incidence has been re,orted in those

areas.

It seems crucial to us then that と ilis water is tested independently and

wtttli sophisticated alpha radiation monitoring equipment, starting right

away, and continuing for the duration of the cleanup.

We delnand a table of contents of the water, which would include a list of

the transuranics.  Telling us that a radioisotope is below detectable

llmits is noこ  enough.  We need assurance that the correct equttpment is

being used to detect transuranics, and what thP_ lowest detectable l土 mit

is for that machine for each radiottsotope.  Then and only then can ve

eva■ uate the healtli impact of any of these methods of disPosal。

Dr. Carl 」 ohnson also advised me about the alpha recoil effect whttch

causes Particulate matter tc Pass through filters.  Dr. 」 ohnson would be

more than Pleased to come before this panel and exPlain the wh01e matter

of transuranics.

What we also need and want to eva■ uate is all ttnventory of the cOre prior

to the accident, the alnounts which have ■ eft the area and their contellt3

then we can estimate the radioisotopic content of what is ■ eft.

A.63



Other elements not l lsted ln the table of concents, and which must be
lLeted ln order to make an evaluation of the dlsposal methods, should
lnclude the chemicals used in the decontamLnatlon solutions and the olLs
and greases whlch lrere clearly alluded to in the Environmental Impact
Statement  of  193! . -
We do not want to be told they are below detectable Llnlts. We want to
know quantl. t ies and concentratlons used to date and proJected quantltLes
and concentratlons up to the end-poLnt.
It  is also lmperatlve that we know how thls water would be processed
prlor to dlsposal, since concerns have been ralsed ln the 9nvlronmental
Impact Statement of r8l about chemicatr- ly-laden nater clothlng the Eplcore
and the SDS systems and causing them to work ineffectively.
Wtrat we are suggestlng, therefore, is that i t  is premature to consLder
the disposal of a l iquld whose contents are not yet clarl f led and could
change.
We belleve that l t  ls unwlse to glve GPU Nuclear the freedom to dlspose
of thls water by a certain method whenr perhaps in six months or year,
we could dl.scover that the Eplcore or the SDS is no longer adequate for
treating thls water, and the method selected for dlsposal would no longer
prove adequate and safe.
I have addressed the tr i t ir-tm content of the water and its possible health
consequences Ln my last statement to thls panel. I t  is not the innocent
radLonucltde whlch the NRC and GPU would make us belLeve. It is more
likely to have been deemed lnnocent because of the unavallablltty of tech-
nology to remove it  from water.
TrLtiurn ls the unstable element of hydrogen and has a half- l i fe of
12 years,  which means i t  is  wi l l  be tox lc  for  120 years.
Experiments with trl-tlum have concluded that trl-tium does have negatLve
effects upon organisms. These experlments include those by Dobson and
Cooper, who concluded that there is no threshold below which reproduction
ln mice is not adversely affected. Zamenoff and Martens observed that
mice who were conttnually fed low doses of tr l t lum suffered brain damage.
ExperLnents conducted by Mewissen and Ugarte to determlne the cumulative
genetic effects from exposure of male mLce to tr i t lum for ten generations
led to a reduction Ln the off-spring and a r ise in infant mortal i ty.
Since the preferred chemical state of tr l t lum ls water, i t  has free
access to our bodies and other l i .ving organlsms. It  can enter into our
bodles in three ri lays: (1) inhalation, (2) lngestion, and (3) absorptlon
through the skln.
It readlly enters lnto our food chain through plants and anLnals who are
subjected to the same contaminated environment. We are not only talking
about the peopler plants, and anlmals of central Pennsylvania, but also
those of the Chesapeake Bay and Balt imore area.
Our conclusions about tr i t ium and lts adverse health effects lead us to
press for greater efforts to isolate this radLonuclide from our envl-ron-
ment .  I t  just  isnt t  good enough or  acceptable that  thousands of  cur ies
of this radionucllde ls al lowed to contaminate our water and our al-r.
I  wlsh to draw your attentlon to a document. I t  is NUREG CR 39773 pre-
pared for the Dlvlsion of Waste Management Off ice of Nuclear l ' laterLal
Safety a.nd Safeguard, the Nuclear Regulatory ComnissLon, by Brookhaven
Natlonal Laboratory, Department of Nucl-ear Energy, which discusses
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alternatlve containers for Low-level wastes contalnLng large amounts of
trl,tiun.
The availabit i ty of these recosmended containers whose l i fe span Ls up to
250 years would glve us an option of maLntaining that water on-site ln a
safer nanner than at present.
The impact of the dlsposal of this rrater on our health cannot be seen
outslde of the context of al l  previous, present, and future z'eleases of
radlatLon into our envlronment, from not only TI'1I but al"l the other
nuclear plants and industrles releasing radioactlvity.
An ovemhe.t,nLng amount of data have been accumulated that show there is
no safe Lelel of exposure. And there is no dose of radi.at ion so low that
the rlsk of developtng a malignancy is zero.
It  is evi, ient- also that al l  persons do not run the sarne risk of develop-
lng a malignancv from a glven radiation exposure; and that the r isk of
some types of cancer i-s greater for some people than for others.
The data presented by the NRC concerning risk of exposure to the popula-
t lon by any dlsposaL method is both controversial and not acceptable to
U S o

there rtas, Lndeed, an air of f l ippancy in the NRC docurnent conslderlng
dlsposal methods. Two of these methods should never have even been con-
sidered at al l  since they are not available: Those include the duurping
lnto the ocean, which 1{r banned by l"nternational treaty; and the other is
the use of Maxey Flats, which as a low--level" waste site has been closed
because of leakage.
When the Nuclear Regulatory Commlssion dlscusses di lut ion as a possible
means of reducing population exposure to radiation, many reputable scien-
t is ts  scorn that  idea.
In a conversation with Dr. Richard Piccioni, senior staff scienti-st for
Ascord Research of New York, he sald, and tr quote ItOn the basis of the
LLnear rnodel of cancer r lsk and radloactive exposure, i t  fol lows that 1t
doesnrt help to di lute the radioactivity into the environment. I t  only
al lows themrtt meanlng the NRC and GPU, tt to get below certain legalist lc
l iml ts .  r r

I ' le nere deeply horri f ied and insulted when Dr. Travers at a recent
Harrisburg meeting informed us that this water rras not pure enough for
the nuclear power plantrs plpes, however, i t  is belng considered to be
put into our environment.
It Ls evldent that this document and the future dlsposal of the water
needs close scrutiny by independent scientLsts. I  bel ieve this panel
must convene before meeting wlth the Nuclear.Regulatory Comnlssion to do
exactly this.
If any method is given approval at this tine, we feel that r,re are glvlng
GPU Nuclear l lcense to further disregard any problems which wil l
undoubtedly arlse with this water.
We do not trust GPU Nuclear wlth preserving the integrity of our envi-ron-
ment. Their track record validates our poslt ion.
Our message to you and the NRC is clear and slmple. There must be inde-
pendent review of this document, not only by way of letter to the NRC but
through this panel and in the form of a public meeti-ng. This organiza-
t ion has independent scientists wll l ing to come forward.
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! {e  wi l l  on no account  to lerate th ls  water  be lng d lsposed of  in to the
Itacer or the air. We need further research and dlscusslon on the method
to keep the radioactlvlty from enterlng our envlronment.
We I 'ntend to use al l  our resources to achleve the goal of thls organlza-
t ion '  whlch ls  to  see the safe,  and I  repeat  safe,  d lsposal  o f  th te
radloact lve waste.

BETTY TOMPKINS: Berry Tompkins.
I am Betty Tompkins and I l ive there. you are
notes .

lucky I lost half my

r f  r  was convinced that  heal th  and safety  issues were pr imary,  both wl th
the NRC and GPU Nuclear, I  could have attended my Sunday schooL cJ,ass
teacher 's  meet lng th is  evenlng;  however ,  l t  is  no i .y  pof i "y  to  deal  wl th
convLcted crlmLnals or to believe them.
I  am not  a  phys ic ls t ;  but  more impor tant ly ,  I  am a
States of America whlch guarantees me the ri .ght t.)
ness.  For  the last  e ight  years,  th ls  has been - -
been denled and l t  cont inues to  be denied.
As 1 listen here this evening, I couldn't helP but be reminded of a court

of law where sOmetimes truth and justice is desolved by hOw g。 。d the tw。
lawyera are.  And we heard … … a lot of preParatiOn has gone into it by
staff peoPle, by paid peOple.  we are just volunteers, but we have done

our homework.  ェ  cOncur with the last twO sPeakers.
One of the things that really gets tO me, and it says right here, is that

the TM1 2 1icense currently prOhibits disPOSal of the accident―
generated

Water and will require amendment before any disposal lnaybe performed.
工 think the wh。 le ―― this is premature.  There is a 10t Of hOInewOrk that
they have to dO and they have not dOne it.  There is a 10t Of things that

they have to cOncur with.  DOE must BttVe its approval.  The TMl ■ icense
does require amending.

I cannot understand why a damaged reactOr even has a license.  That is a

real Puzzle tO me.  工  just dOn't understand that.  If a persOn is sick,
they are given a power of attOrney because they are considered to be

incompetent tO manage their affairs.  But a nuclear reactor can still

operate on its same old license.  It Puzzles me.

There are ■ ots Of things that have to be done.  The alnount of strontium-90

and cesium-137 to be released during evaporation, the anounts are undeter―

Inined and will depend, it says in here, on the design of the evaporator

and how many tttmes they l主 ft the lid, hOwever that dOes happen.

The tilne for public input On this has been 45 days.  It is not enough.

工 really tried tO dO my holnework.  I gOt this about two weeks ago through

the ma± 1.  I have read halfvay through it and made cOmments.  And fOr us

to ―― the publttc 」 ust tO have 45 days tO cOmment is not enough.  There is

a need for public meetings tO cOmment on this and for the pub■ ic to have
adequate input.

The Pacific Northwest lnstitute and the Department of Energy seen tO be

together.  There tts no ― ― I dOn't see any independent surveyOr wOrk dOne

here.  The tritium concentration in the Susquehanna River was measured

ittnt苦::ど景景:登y登驚
eattrS鮮
:暫古f暫七ざi最上Sど苫と横

・It SaySとhat right

cltlzen of the Unlted
the pursuLt of happl-
my right to such has
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It says it will be montttoredo  We have coTRe tO realize ― ― the releases ― ―

whatever system they Bo with, they say the release of radloactttvity into

the air, the water, or anywhere will be monitored.  It has been our

experience that monttorttng is a very loose term unless we sit on them

night and day to seo that they are monitoring it properly, and have the

proper things to do it with.
I think l sattd that about the small al■ ount of the cesium and all that

other stuff that goes ■ nこo the air.

I don't have very much tO say today.  工  am not a physicist.  I said that

at the beginning.  I am a citizen hero.  I have studied this for eight

yearsc  l dontt think that it is my resPonsibility to come up with an
adequate way to dispose of this water.

In lny innocence, I would say let it sit on― site and decay natura■ ly,  I

have heard the young lady back here, I think she is probab■ y a scientist,
say they didn't really come uP with any one way that was Preferable over

any other way.  I think that needs to be consttdered.

工 also believe, I really believe that there ought to be some real concern

about the health and safety of the persons downstream,  We can't all ■ ive

uPStrealn.  And l don't thttnk that has really been given a lot of

consideration.

We Hlet with DOE one time.  I know pecPle whO tied uP intO a lot of this

technology, and health and safety doesn't seem to be a primary conceFn.

工t needs to be.  We live here.

And to expedite for the sake ― ― and l know it has been answered, but not

to my satisfaction, that in the expedition of the relnova■  of the water,

dollars have not counted into it.  工  believe it has.

So 工  would ask this Panel (1) to ask for an independent study, and

(2), to give some direction to CPU.  Not to let … … sometttmes it tts the

tail wag8ing the dog.  And we need to be telling them how we would l主 ke

土t cleaned up and what we would llke them tO do with our envttronment, ■ ot

SuSt liStening to them and letting them floor us with all the technology.
I believe, 工  think l said that tt had an eight― year course and failed it.
I would believe if all the panel was given a test on tthat was said

tonight by the experts, I believe that you mighi get a C or something

because it is difficult to follow along with what they are saying.

So take that into consideration.  Ask for an independent study, Public

hearings, and send them back to the drawing board.

[Discussion]

DICK BROI' i lN: My name is Dick Brown. I l ive in Lit i tz. I  am a science
teacher. I have been involved in the environmental movement probably for
20 years.
Several years ago I spoke to the NRC representing the Lancaster Environ-
nenta l  Act ion Federat lon on our  pos i t ion opposlng the restar t  o f  Uni t  1 .
I  am speaking as a c i t izen ton ight .  I  am not  represent lng any ent i ty
except nyself and my own experience.
One of  the th ings that  I  found in  the NRCts presentat ion that  d is turbed
me nas the ca l l ing of  the t r i t lum,  rad ioact ive nucl ide.  What  we are
real ly  ta lk ing about  is  rad ioact ive water .  The stuf f  that  we are ta lk ing
about  re leas lng is  rad ioact ive water .  I t  is  not  a  11t t le  b ig  name th ing
s i t t ing around just  g iv ing of f  d i f ferent  k lnds of  rad iat ion.  I t  is  a
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hrater molecule that Just happens to have a hydrogen ln l t  t trat Ls radlo-
ac t l ve .  I t  l s  H2O.
H2O makes up 70 percent of our body and covers 72 percent or 7I percent
of  the ear ths sur face.  I t  is  found l "n  every l lv tng th lng on th ls  p lanet .
And,  Yes,  there ls  some t r l t lum water  Ln nature.  I t  has been there for
probably  b l l l tons of  years.  But  ln  the concentrat lons ne are ta lk lng
about ,  L t  doesnf  t  ex l -s t  that  \ ray.
The problern I have wlth thls release ls that the tr l t lum water that would
be released or evaporated from thls waste would be al lowed to enter al l
o f  our  env i ronments.  I t  would act  as a l l  water  does.  Thls  water  would
form as dew on the leaves. It  would become snow. It  wouLd become raln.
It  would be part of the water of plants as Ehey absorbed tt after the
rain lnto the roots. I t  would become part of thelr Eystem. Every anlmal
that eats that plant would then absorbed that tr i t ium water lnto thelr
bod les .
All  of us would eat plants ralsed ln the most productlve nonlrr lgated
county ln  the Uni ted States.  We would be par t  o f  the system. That
t r i t ium would become parc of  the ecosystem of  th ls  country  or  o ther
surroundlng areas.
It would not go out into ttre ocean or somewhere el.se. I t  would end up,
a lot of l t  would end up here, ag the water that is already here. And my
concern is that Lt shoul-dntt be lnr-roduced into thls system.
Wtrat should be done, ln my oplnlon, ls taklng the f lrst alternative'
whlch I thlnk ls probably Ln sorne respects good; and that ls to separate
the tr i t iun water and the other lrater that ls not tr i t luur contamlnated
from the other  rad ioact ive mater l -a1s.
That water should not be evaporated into the alr but should be dist l l led,
You know what a st l l l  is. We simply take the water and recollect i t  by
cooling i t .  Then we have Just the tr i t lum water mlnus as much of the
crap as v/e can get out of l t .
Then we f lnd a way to take that tr i t lum water and put l t  somewhere e1se,
but not ln Lancaster County. And I thlnk that l-s what has to be done. I
donrt bel leve tt should be released in any walr shape, or form in thls
county,  s t ream, a i r ,  or  anyth lng e lse.  And l t  should be taken of f  s l te ,
as should the other lraste as well.

ALI\N BRttNS: I am Alan Bruns. I llve ln Lancaster and teach at Franklln and
Marshal l ,  teach phys ics.
I want to second the concern of one of the people who spoke of the trans-
uranlc elements. Now, that nay have been dealt with ln another report;
but I dldnft see tt at al- l- ln thLs report, and I have not read on thls
rePor ts .
They are produced in large quantlty. They were produced in large quan-
t i ty whlle the reactor nas actLng. And al l  that has been exposed to the
water that we are contemplatlng discharglng.
To give you some f l-gures that wll l  l -ndlcate the severity of thl-s, I  ref er
to  a book - -  we11,  I  canf t  seem to f tnd l t .  I  must  have le f t  i t  a t  my
seat  back therer  but  I  have the f lguree.
It is a book written by four authors who are from the Energy Insti tute Ln
Palo Al tor  so l t  is  a  subsEant l -ve book.  I t  speaks of  the dangers in
reprocessing materl-als, whl-ch l-snf E being done now, but ln a sense lre are
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deall-ng wlth materials ln a state whlch normally would be reprocessed.
The most  dangerous Ls ces lum- l37.  But  on ly  10 percent  as dangerous ls
americlum-?4Lr whlch is produced in a quite a large amount. And curlum-
244, whlch is one-tenth as dangerous as the ceslum.
Now, the study or the report seems to lndlca.te conslderable attentLon to
the ceslum problem, but I see no mention of amerlcium or curium. Pluton-
ium has a danger which Ls lower than that.
Another way to lndlcate to you the slgnlf lcance of small amounts of these
transuranlc elenents is to give your out of that same reference again,
fLgures on the concentrat ions that  are a l lowed for  mater la ls .
Plutonluur-Z39 lf  dlscharged into the water is al le',red tr: have a concen-
t ratLon of  .1  pcf / l  above natura l  background.  Now, I  donr t  know whether
that is in the dlrect discharge or after l t  rumbles around ln the 1{rrga r
l t t t le bl.t  and mixes up above the dam or not.
That  conver ts  to .0001 pCi /ur l ,  which Ls one orre-hundred thousandth of  the
achlevable strontiuur-9O after retreatment. So we are deallng wlth f lg-
ures whlch are extremely small for these alpha remitt ing transuranl-cs
compared to  ces ium, s t rontLum, and t r i t ium,  whlch the repor t  addresses.
Agatnr_to g ive you a fee l lng for  how tenuous that  concentrat lon ts ,  you
get  1g-a pCf /ml  t f  there is  but  1  atom in  1016 p lutonlum. I f  l t  ls  d is-
charged lnto the air, that same table ln that reference whlch L can
supply, i t  says that you can have a level of 2 x 10-9 pci/ l  of air. That
ls unbelievably small.
I  donrt know what that converts to in terms of concentration, but i t  ls
cer ta in ly  in f in i tes imal ly  be low par ts  per  mi l lLon.
So I Just want to give you those f igures as a way of trying to impress
uPon you that what this other person sald, who is not a scientist whatso-
ever, I  think has behind it  some concerns that bear out the request to
get definit ive stateinents on what is the concentration of the trans-
uranlc elements that wre are dealing with.

AL MANIX: I am Al Manix. What I want to state here ls I did.some research
and I was qul-te concerned.
I would l ike to help the good peopl-e ln Larrcaster County and Dauphln
County get r id of this junk. I went to Manly-Regan Chemica' l  Cornpany. I
IJas concerned. They ltere shipping chemicals in and out almost eve.ey day.
They are a pret ty  busy out f i t .  They are not  rea l  b ig ,  but  they are t rusy.
I stated to them that I had a problem; that i f  we shipped this materi.r l
out by ral lroad tank cars, how would i t  go. ?hey said one tank car
carries LOt476 gallons of \ i later. So may be we need 200 tanks cars, and
everybody in Dauphin County and Lancaster Courity would be real happy.
In case anybody wants that again, I  wil l  give i t  to you, or you can call
up any ehemical company and they will tell you what size tank cars they
ate using and what sizes are available, or you can call  the rai lroad
people for  that  mat ter .
Thank you.

BEVERLY DAVIS: My name is Beverly Davis.
al l ,  r think one of the main problems that people have with thLs

any other plan is that we do not trust,  as has been ment, ioned
Ehe inventory of what is actual ly in thj .s water.

Firs t  o f
plan or
be fo re ,
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When lt has washed against the fuel ln the reactor coolant system for
some years here, l t  seems unbellevabl-e that there are onLy seven elements
that  were not  ab le to  be fL l - tered out  o f  l t .  Just  one resource that  I
read sald 36 el.ements, and that wasnrt even countLng transuranlcsr would
be manufactured ln  there,  ln  the process of  creat ing e lect r ic i ty .
Another thlng that we do not trust Is the fact that, even though ne are
gLven these as absolute f igures,  l t  appears that  we have only  moni tored
and have only  f l lcered or  t r ied to  f l l ter  cer taLn th lngs.  The SDS system
has worked hard at gett ing cesium. The EPICOR worked hard at the stront-
Lum. The'efore,  t {e  seem to have good f igures at  ces ium and st ront ium.
I am wondering lf  there are a 1ot of other things that we either do not
have the technol"ogy for or sinply have not been Ll-sted that should be
inc luded.
Another thtng that rre have a problem wlth Ls the sources of al l  the
water. We keep hearlng about outfal l ,  and uraybe that is only the water
which comes from rain which ls col lected i-n potholes on the lsland. I am
not really convinced that is the orrly klnd of water that ls coming out of
the out fa l l .
The addit ional water which would be used at the end of the t lme processt
whlch woul.d be in the fuel canal, I  am noc sure whether that water Ls
lncluded in what r.re are talklng about or not. That would seem to me to
be highly contamlnated water. The water whlch, I bel leve if  I  am not
mistaken, is now over sludge Ln the basement ln order to contain the
radioactlvity, is that Eater lncluded ln thls lnventory? We are not sure
that  a l l  o f  i t  is  be lng t rapped by the f i l ters ,  as I  sa id before.
Going back and reading some of the earl ier drafts and reading some of the
earl ier information, tt  appears that there were f ines which are not f i l -
terable. One of the reasons that they were not able to be f i l tered is
they clung to boron in the rrater; and they, therefore, were not separated
by the normal natural processes that were belng used.
I was also told at least twice here that transuranics were not soluble.
Therefore, we didnrt need to vrorry about those belng steamed out of the
lraterr fet I  read that there are different kinds of transuranics.
I donrt know which transuranl-cs are contalned wlihin here, whether they
are al l  actually nonsoluble or not; but I understand there are different
kinds, some are more soluble than others. We have not received al l  of
the scientlf ic studles whl-ch ntght bear on the release of what has
already been delivered to us from this plant.
For instance, the Public Health Fund has never released the study by
R. Patrick, as far as I know. That rsas supposed to be giving us accurate
information or up-to-date informatLon, as I understood it ,  about what
might have gone through the food chaln or mlght have been in the sediment
in  the r iver .
What \re have already gotten has got to be considered in this. And I
think that that is one of. the things that bothers people a lot, is that
there has never loeen any kind of a definit ive cumulative total glven of
what we have already acquired as a public from this plant.
We keep say ing,  Wel l ,  th is  is  just  a  l i t t le  b i t  more.  We donr t  mind
adding a l i t t le  b t t  more of  th is  and a l i t t le  b i t  more of  that .  The
public does not feel very secure about that because we feel that the
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cumulatlve dose adds up to a lot more than these mlnuscule doses that
people keep talklng about.
We donr t trust GPU that they could deliver any klnd of a release of any-
th lng.  They have not  been able to  be t rusted to  do anyth lng r lght  up
to thls point. They always make mistakes. They always have technlcal
d l f f lcu l - t les"  I  donr t  th tnk anybody ln  th ls  publ ic  t rusts  them to do
anythlng ln terms of even the release of what you are saylng is a very
low level  o f  rad loact lve water .
One of the things which ls not lncluded ln the report whlch bothers me
a lo t  ls  that  there is  no evaluat ion ln  the envl ronmenta l  sect {on of  the
repor t  on the fact  that  th ls  ls  a  c losed-a l " r  bas in.  I  donf t  know what
the technical term is for i t ,  but I know that a certaln burning is pro-
htblted. I know that we have many inversions.
I know that along the rl-ver we are subject to fog. I know that from
readl-ng some other things, that the aerosol effect of radl-onuclides belng
lnjected is maybe different in a biological sense than to sirnply receive
them as par t ic les or  as a l " r  gases.
Malnly, I  think the blggest thing is that people are concerned here that
you have not  eval -uated the c f fect  on people.  And I  dont t  mean ln  terms
of taklng a technlcal reading of what radionuclides they uright absorb
through th ls .
What we are talking about is public policy. And lf  I  rnay glve you a very
crude slmile on thls. I  have a septlc tank in my backyard. And when lt
f i l1s up after ten years or f ive years or whatever, I  have someone come
in and pump it out and take lt away.
I can l lve with that septic tank ful l  or empty in my backyard and with
the posstb i l t ty  that  i t  mlght  leach.  But  I  cannot  l lve wi th  the poss l -
bl l l ty that someone is going to take a bucket and duurp lt  over the head
of everybody in my family. I  think that is the way the people in this
a rea  fee l .
They feel that when the krypton was vented out, the public pollcy had not
up to t irat t ime said they had said that there were caustlcs, there
were chemicals, there were thl-ngs that mlght leach, there were thlngs
that  might  acc identa l ly  escape.  There could be a l l  sor ts  of  t ranspor ta-
t i on  acc lden ts .
But for the f irst t ime in my knowledge, or ln my experience, a whole
public was told that we are goirrg to give l t  to you. We are gol-ng to
push lc down your throat. We are golng to give you toxic material,  whlch
we agree l-s toxic, which could be detrimental to your health. And we are
golng to give i t  to you because we want to get r id of i t .  We donrE know
what  e lse to  do wi th  i t ,  and we are golng to  g ive i t  to  you,  the publ ic ,
and let you absorb the dose and then f lgure out the consequences.
I thlnk that l-s despicable publlc pollcy. I  think that is what is
happening again. And I think that is what ls botherlng people, more than
even knowing whether there ls very much radloactivity in this water or
not .  I t  is  the insul t  to  the populat ion that  is  be ing to ld  we are going
to dump some more junk on top of you.
We donrt know what we have gotten already. We know that we have already
been exposed to th is  at  least  once,  th is  k ind of  publ ic  po l icy .  We have
another  dose comlng at  usr  and people are say ing,  Donr  t  worry .  I t  l -s
f lne.  Noth ing to  r . ror ry  about .
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I  belLeve that the publlc would react most favorably to leavlng that
water  on-s i te  {n tanks where l t  Ls conta lned.  I t  ls  not  be lng dLspersed.
I t  ls  not  be lng evaporated.  I t  ls  not  be lng put  down the r lver .  I t  ls
not beLng put Ln their drlnklng water. I t  ls belng contalned.
I resent that ln thts report and also in the report that was glven the
other  n ight ,  that  there ls  an adject lve of  t tmere l .y . t t  We would merely
hold th ls  on-s l te ,  as t f  there was noth lng to  be gained by hold lng th ls
on-s l te .
As I read the half- l lves of the elements whl-ch are l isted by thls report

I  In ter rupt tonJ
One-half a minute.
The greatest half* l l fe that I understand in the elements that are l lsted
i s  3 0 . 2  y e a r s .
Apparent ly  the l icense a11ows at  least  for  th ls  to  be s tored through the
half- l l fe of the most dangerous or the most long-lasting element that ls
in here. There would seem to be a great deal of advantage to that.
If  you have to come along and pump out the septic tank at that point,
that is another problem that somebody naybe can take care of. But untl l
that t lme, I am very happy to have it  sit t ing there ln stainless steel
tanks.
The only diff icult ies that I would see wlth that is the danger of f loods,
the dangers of lce jams, whlch Jeff l l lnlk evaluated and nobody else has
evaluated in any of these thlngs in terms of what ls happening on the
island. Those are the only problems.
There is one l l t t le thlng in the report that says somethlng about the
vents ln the tank al lowing evaporation to occur from these tanks, even lf
they sat  there.  That  bothers me a Io t .
But there seems to be very l ict le agal-nst i t .  This panel has two
mlss ions,  as I  see i t ;  one of  the miss ions ls  that  a  lo t  o f  you on here
are sc ient is ts ,  very d ls t ingulshed sc ient ls ts  wl th  a background of  so l id
scientif ic information" We depend on this panel to give us that third-
party scientif ic background to educate us and to ask the hard questions
of the people that come fonrard.
The other thing we depend on the panel
publtc pol icy. And I  would hope that
addressed by the panel.

for is to convey and to establ lsh
both of these things would be

DEBRA DAVENPORT: I am Debra Davenport, Concerned Mothers and Women.
I just wanted to brief ly say that I am also definitely thtnking that this
should be retained on the site temporari ly, for a period of yearsr per-
haps, unti l  some other sites can be deternined or a way to transport that
water out of there can be thought about; or i t  should be taken to Nevada,
whlch is clearly cheaper than evaporatlng waste on-site.
And ln :eference eo that, I  do have one question. Why evaporate and what
wi l l  th is  cost? Wtrat  w111 i t  cost  to  run the heaters? And who wi l l  pro-
vlde that energy? And what wil l  that cost? W111 it  cost the consumers?
IDlscuss lon]
So there is some posslbi l i ty that the consu:ners would have to pay for
that?
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FRAIIK STANDERFER: The monLes for the evaporation of the water

in the current total estlmate for the cleanup.
It would be covered wl-thLn the $965 mll l lon whlch we have
cleanup coats. So they are budgeted.

DBBRA DAVENPORT: Thacrs al l  I  wanted to know.

are included

set as the

ELIZABETH SHIVA: Ellzabeth Shlva (phonetlc). I  l lve in l l lddletown three
mlles from TMI. I  would l tke to speak on behalf of. the Concerned
Motherts and Women and my many nel-ghbors who were not able to be here
tonlght.
Flrst of aL1, we do not have any falth Ln GPU, thelr dlrectors of the
cleanup, and the same loss of faith in Wll l iam Travers of the NRC. We do
not believe thelr quoted f igures of percentages of radLoactl-ve doses t.o
be released durlng the venting over an excruciating two-and-a-half-year
per iod.
How can they know the doses that w111 be relased when they donf t even
have an Ldea of the amount of molten hraste or a way to remove lt? We
have much less fatth ln the so-called facts and f igures spouted off to
the press by Gordon Tomb and Llsa Robl-nson. They are wasting thelr
breath and our t ime.
I would l lke to know lf Gordon Tonbfs and Wll l lan Traversr fani l ies rvi1l
llve tn Middletolrn or the surroundlng areas durlng the two-and-a-half-
year ventlng period?
How dare you do this to us. t iy God, do we have to l lve through thls for
another two and half years?

DORIS ROBB: 工 am Doris Robb.

The last tLme I addressed thls group I had asked a question of you, Mayor
Morris, about the monitorl.ng system for the ltater l-n Lancaster. At that
t lme you told me to contact Michael FrLedman, whom I dld, and ask hin
questLons about the type of system that we do have Ln place. ThaB was
the system that we recel-ved Ln Lancaster fol lowing the suit that we had
agal-nst GPU Nuclear after the accident at Three Ml1e Island.
He told me at that tlme he was not able to find out the name of the
system, and that  d idnt t  rea l ly  make any d i f ference to  me.  I  wasnr t
really concerned about that. But I dtd ask hlm what the system. was
equipped to monitor. And he said i t  Ls a gamna monitor.
I notlce from the presentation tonlght that tr i t lun and strontlum are
both beta emLt tersr  and that  a lso s t ront ium ls  a betar  4s wel l  as a
gartrna, emltter. And so I atn very concerned that Lancaster County really
doesnrt know, or the Clty of Lancaster, doesnrt know what may be coming
from Three Ml1e Island Ln the rray of beta emitters coming down the
Susquehanna Rlver.
IDiscuss lon]

BRIAI{ RESH: I am Brian Resh.
Fi rs t  o f f ,  I  would l lke to  express my tota l  d lsdain for  the condescenslon
shown the public by GPU and the NRC.
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And ury very brlef questlon concerns the $965 mil l ion proJected cleanup
cost, and exactly how much of that w111 be borne by the consumer, the
rat,e payer or both?
I believe the spokesman from GPU has the answer to that.

ARTHUR MORRIS: Mr. Standerfer, could you respond to that?

FRANK STANDERFER: That portlon -- that ls the Thornburg Plan, and about $200
mil l ion is borne by the consuzrers in New Jersey and Pennsylvania.
IDiscuss ion]

BETTY TOMPKINS: Betty Tompkins. I would l lke to speak about the water of the
Clty of Lancaster. I  wil l  speak now for the locked-ln poor clt izens of
Lancaster Ctty who drJ,nk that water and cannot afford bott led water.
I have ln the past contacted Mr. Frledman about the water, and I had a
statement mailed. I am not technlcal ly thinklng rlght now, but what
Dor ls  sa id is  absolute ly  r lght .
The Ci ty  of  Lancaster  ls  no!  present ly  rnonl tor lng for  these e lements that
we feel ntght be coming down from Three Mlle Island. And so I ask you,
as mayor  of  Lancaster ,  to  look in to that .

ARTHUR MORRIS: The City of Lancaster has equl-pment at the plant site that
does - -  we do run tests  on a dai ly  bas ls .  And ln  addi t lon to  that ,  I
dont t know if 8111 Kirk ls here and can speak to the fact that there are
tests run separately from the clty on the water at the plant that we
receive.

BILL KIRK: Bil l  Klrk. There is no good way to monltor beta on-l lne. There
i.s a sample taken. As I recall ,  every hour or two there is a slug put
into a jug and ne get that weekly and analyze that, Lncluding tr i tLum and
stront ium.
There is a contlnuous sample taken from the discharge at Three Mile
Island. That l-s monitored on a datly basLs, analyzed on a daily basJ-s
for tr i t ium and on a weekly basls for strontlum. And we are monl-toring
i t  a t  the source.

NIEL [^IALD: Isn I t  there also a requlrement of the EPA under the Federal Clean
Drinking Water Act that the drinking water of any publlc purveyor of
lrater to the publ- lc be monltored for al l  alpha, beta, and gamma
radiatl-on?

BILL KIRK: Right. The clean drinking water standard for tr l t ium l-s
201000 pCL/L, whLch is very much hlgher than anything we ever deal wlth
he re .

ARTHUR MORRIS: I  think what needs to be remembered is the test hre run is a
dai ly test rs i th inforniat ion avaLl-able r ight atrray.
The tests that are run why EPA take a longer period of t lme than that.
And we dont t  ge t  those resu l ts  fo r  severa l  weeks  fo l low ing  the  tes ts .
We have not had a test that has shown posit ive, howe.ver,  s ince the
beg lnn ing  o f  the  prob lem ln  L979.
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BILL KIRK:  工  に1link there was one sanPle in eight years that bearly exceeded
the detectable l■ Hlit.  And that was 350 or 400 PCi/1 several years ago
for one day.

Another other than that, it was below the detection limits in the order

of 200 or 240 PCi/1.

THOMAS GERUSKY:  Of tritium?

BILL K工 RK:  Yes

ARTHUR MORRIS:  Agattn, the understanding when we received the equttPInent was we

would have equiplnent that we could use with our own plant personnel on a

daily basis that would Bttve us a very quick verifiable fee■ ing of an

土mmedttate problem.

That tts what we are doingo  We have a backuP 可 土th EPA, but it takes a

ユonger Period of time to get that information, but it is checked.

FRANGES SKOLNICK:  Is that for all three types of radiation?

BILL KIRK:  The analys■ s includes a grOss alpha and BrOss beta analysis, and

spec■ fically a tritiur■ , and an a■ iquot is analyzed for strontium.

Basica■ ■y we take a Piece of each dai■ y samPle for a veek and analyze the
woekly sanple for strontiun.

FRANCES SKOLNICK:  It is my understanding fron different scientists that it is

extremely important to understand that alpha radiation can only bo pttcked

uP by extremely soPhisticated a■ Pha mOnitors.
I think what we are tyPin3 と O POint Out tonight is, Do you look for Bamma

radiation with one type of monitor?  Do you ■ ook for beta radiation with

another type?  And do you look for alpha radiation with another type of

monitor?

B工LL KIRK:  Certain■ y.  That is the on■ y way to do it.

FRANCES SKOLNICK:  Can you write down the names of the kind of monitors?

BILL KIRK:  工  will be happy to talk wttth you.  I can give you generic answers,

If we get down to speicfic instrunent types, then we have to get the

particular instrument that is being used.
I don't normally carry IIlark and IIlods in my head.

FRANCES SKOLNICK:  And l would l土 ke to find the number of times during the

IIlonth that each Particular radiation type is looked for.

BILL KIRK:  工 f you would look in the Long― Term Monitoring Plan, which has been

published, there is a schedule of all the analyses which we do ■ n that

plan.
As far as the results are ccncerned, we have pub■ ished the result Of Our

tritium and a■ r ana■ yseso  We have not specifica■ ■y published the resu■ ts

of most of our water analyses, because they have been negative.  There

hasntt been anythin3 と O publish。
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The State has publlshed the gross alpha and gross beta and tr l t lum read-
ings from al- l  of the samples in theLr yearly report, in their annual
monltorlng report. The alpha and beta and tr i t lum numbers have been
publ lshed to r85.

FRAIICBS SKOLNICK: lltren you sald rrnothingrrr do you mean zero or do you mean
beLow the detectlon l lst l ts?

BILL KIRK: Below the detectlon l lmits. An<i we have given you the detectlott
\  l lnlts for the different types of analsyes, I bel leve in the monltorlng
' plan. I know for gamna we ha're and for tritl-um.

ARTHUR MORRIS: Is i t  posslble f or you and Frances to ta1k about thl-s eigher
by telephone or after the neeting? Can you provide her wlth the lnfoflra-
tLon that she ls requestlng? Is that okay?

BILL KIRK: No problem.

Icoments ]

A SPEAKER: It is ny understanding that
phaslng out their monitoring; that
c leanup.
My question is, t f  EPA wil l  be leavlng at the end of t87, who wil l  be
continuing to monltor, part lcularly l f  the waste water is dlspersed ln
some lray throughout the atmosphere or discharged in the rlver?

BILL KIRK: The long-term plan that we had proposed perhaps several months
ago ca1ls for some of, these thlngs to be taken over by the State of
Pennsylvania, the Pennsylvania Department of EnvLronmental Resources.
We had called for in that plan to f ind out certain tyPes of monltoring
when the fuel was canned up and ready to shlp, and other tyPes at the
time lt  has been shipped.
I am sure you realLze what happens ln the Federal Government when budget
t ime eomes along. Everyone gets uncertain for another year. My guess on
whether somethlng that we have set forth as a plan thl-s year w111 con-
t inue to be true two years from now ls as good as yours.
I at one time would have srrorn to lt and other times I wont t not swear to
it.  I t  depends on what state is of the budget proces$ we are ln. I  have

been wlped off the books f ive tLrnes ln the last seven years, and we are
s t i l l  he re .

A SPEAKER: So there is a posslbi l l ty of future monitoring?

BILL KIRK: Beyond the shlpplng of the fuel, there are no plans for EPA to
continue speclf ical ly monltoring here.
EPA does not have any lega1 mandate to monitor around operating reactora.
Once that cleanup has been f inished, our role here is done.

at the enc' oi r 87 the EPA wil l  be
that is the 6r:.an for concluding the
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Cottments Received_at_に he_February 25, 1987 TMI Advisory Panel Meeting

FREDERICK RICE:  Yes, Frallk, in the evaporation process, am l correct in

assuming that all the isotopes are removed during that process and fall

into this solid?

[Discusslon]

」OHN LEUTZELSCHWAB:  On the list of :.sotopes there, do they, any of theIEl,

exceet MPC?

[Discussion]

THOMAS CERUSKY:  On your carryover, can you go into more detall on what the

carryover lnonitor does and how it does it?

[Discussion]
Then this really isntt a lnonitoF aS muCh as ― ― It's not a radiological

E10nitor in the sense we think of it in l■ uclear power plants.  You're

monitoring sust the total sollds, I guess, in the water, in the water

vapor.

CHARLES URLAND:  Yes.

THOMAS CERUSKY:  The nettt step is youtre doing radiolGgical monf.toring behind

that, it looks ユ ike.  What are you going tG be 100king for?

[Discussion]
They have ― ― Is there any automatic control that will shut the facility

down if a preset point is reached?

[Discuseion]
What are you going to do the l土 qu■d ―

― the radioactivity analysis of the

release?  Are you going to take the saHIPles from the two monitors or are

you goinB to sust take them in the evaporator itself?
[Discussion]

On your strontium 90 decontam■ nation faゃ tor と hroush the exchange system,

you diantt rea■ ly ― ― The strontiuH1 90 concentrations vary considerab■ y,

and you caIRe 3ut With one number.  It rea■ ly didntt show what the

decontanination factor was.  Do you have that number?

FRANK STANDERFER:  Let Ken ― ―

KENNETH HOFSTETTER:  Decontamination number, of course, does tend to vary with

the concentration of 土 ュput water.  That is the effluentB quality of the

effluent remains about the same.  So, ど or instal ce, when we were

processing water out of the reactor bu■ lding basenent which had high

■evels of radicactivity, the DFs, if you want to call then that, were

quite high.  When we look at water which has been recycled, that is, has

been reused for decontamination, picked up small amoLlntS Of water, the DF

wiユ l appropriately be lower because the influent concentrations are lower

as a resu■ te  For the reactor building basement where we had cesium coII―

centrations of 120 microcuries per m主 11■ 1土ter, DF と o the total systeIII was

on the ordeT of eight orders of magnitude.  For processing the reactor

coolant system presently, for instance, the DF is lnore on the order of
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four orders of magnitude because the concentratlorrs of the inf luent ate
reduced accordlngly.

TltO!,tAS GERUSIff:  Is that because of solubil i ty, or shouldntt the decontamlna-
t ion factor  remaln constant  no mat ter  what  you star t  out  wl th ,  or  is  i t

I  mean, part lculate, I  can see l. t  being removable. What about the
soluble fractlon?
IDlscuss ion]
I  donr t  have any more.

ARTHUR VORRIS: Anybody else on the panel?

FREDERICK RICE: Frank, what is the t ime process of this rnechanj-cal process?
Once l-t  starts, ls i t  continuous?
IDiscuss lon]

JOEL ROTH: Itd l lke to backtrack to the automatic shutdown that Tom talked
about and you talked about, Frank. Would you go into that ln a l l t t le
more deta l l?  In  other  words,  the scenar lo  l - f  someth lng happens.

IDiscuss lon]
What are the chances of that happenlng?
IDiscuss lon]
How quickly?

FRANK STANDERFER: Itrs done in mlnutes.

JOEL ROTH: Now, how do you know then what has gone up or out at that point?

FMI{K STAI{DERFER: You have taken samples. You can analyze those samples.

JOEL ROTH: But Ifd l ike to backErack again for more specif icity to say what
happens. Two mi-nutes, something has gotEen out that shouldnrt have
go t ten  ou t .
IDisc.uss lon]
Just  one fo l lowupron that .  I f  i t  does occur ,  is  there a cer ta in
procedure that would be f ol lotted? In other words, I guess I rm tryl-ng to
find out --

IDlscuss ion]
Would that be made known to the public then?
Venting today, every day, r ight?

FRA!{K STANDERFER: Yes.

JOEL ROTH: So youtd have to  look for  i t .

ID iscuss ion]
Is  that  the new termr uPsets?

IDiscuss lon]

ARTHUR MORRIS: John?



JOHN LUETZELSCHWAB: The output of the stackr the 100 feet, what ls going to
happen to that Ln the varlous condit ions of weather? Is l t  golng to
touch ground? Is that gol-ng to stay above?
IDiscuss lon]
So you assume thls stuff released under your dose calculations?
IDlscuss lon]
What minlmum height would you need? I look at the coal plant down the
river'  and I see that nLce coa1, and lt  stays nice and hlgh and just
leaves the area. Thatfs the whole purpose of l t .  What minimum helght
would you need t,o get l t  so that people in this area wonrt have to
breathe any eff luent from that and send it  someplace else?
IDiscuss ion]
But i t  doesnft touch ground withln 20 miles or anything l ike that.
IDiscuss ion]

THOMAS GERUSKY: Just a fol lowup on that. Are you considerlng the possibi l l ty
of putt ing i t  r:ut the plant stack?
IDiscuss ion]
Slnce you brought up the vendor issuer 4r€ your specif ications for the
evaporator ,  do they vary wi th ,  in  ef fect ,  decontaminat ion factor  or
removal concentration, removal factors or the part ieulates?
IDiscuss ion]
That ts  the quest ion I  had.  ! i le f re  get t ing at  l t .  Are you going to
purchase the one that has the best reductLon or what is -- How are you
going to pick the vendor?
IDLscusslon]
Are they al l  the same ball  park for cost?
IDlseussion]

KB{NETH MILLER: I guess I donft understand. Now yourre talking about
tremendous dlfferences in volumes of sol id col lected. And I would
assumes if  youtre not col lecting them, they are ending up golng out ln
the environment in steam. What makes a btg difference of about a factor
of  four  or  so there?
IDiscuss ion. ]

FREDERICK RICE: Frank, have you had to develop a special monLtorlng system to
adapt  to  th is  evaporat ion process?
IDiscuss ion]

JOEL ROTH: Just a followup question on what John had asked about weather
condlt ions. Are there any weather condit lons that would prevent the
evaporation process from continuing?
IDiscuss lon ]
So,  in  other  wordsr  )ourre say ing there are no weather  condi tLons that
wou1d stop l t ,  is  what  yourre say lng?
ID iscuss ion ]
I t  just  wouldnr t  be the evaporat ion process?
ID iscuss ion  ]
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KENNETH MILLER: I have a two-part question. Flrst of al l ,  I  assume that the
NRC has done thelr own independent evaluatlon. Irm curlous as to what
aor t  o f  resul ts  they got  and how they compare wi th  yours for  the
envi ronmenta l  impact .  Secondlyr  I fm wonder lng what  sor t  o f  er rora ate
assoclatecl wlth the assumpt,l-ons that have to be made to get this type of
number.
IDlscuss ion J
Are there any g lar ing d iscrepancies between the l r  resul ts  and yours?

ID iscuss ionJ

THOMAS GERUSKY: There is a difference between changlng conclusions and
changing outslde dose. Is that what you meant t-.o say, that the outside
dose --

ID l scuss lon ]
Your  conclus ions are that  any of  the syst€ms - -

ID i scuss ion ]

GORDOII ROBINSON: Is there anythlng unique about this evaporator, or ls i t  one
that  has been used in  other  appl icat ions?
ID lscuss lon ]
So baslca l ly  my concern was each vendor  has had prev lous exper ience?
IDiscuss ion ]

AI.INE TRUNK: If  d l lke to know how often you are golng to do the monitorlng and
who is going to do lt .  Is l t  GPII or the vendor?
ID i . scuss ion ]
Is there going to be sornebody checklng lt  al l  the t ime, or do you Juet
every hour or so check it?
ID iscuss ion ]

THOI'IAS GERUSKY: Are you planning on ehanglng your environmental nonitorlng
program at  a l l?
ID iscuss ion ]

FRANCES SKOLNICK: My name is Frances Skolnick. Mr. Standerfer, I  would l lke
to know why the SVA didnrt receLve a letter which you sent to the NRC on
February 3 and 18, because we do have a legal agreement that we recel-ve
all  wrlt ten correspondence betveen the NRC and GPU concerning the water
d l sposa l .
IDlscuss ion ]
I  d ld  not  recelve one.  I  would l lke a copyr  p lease.
IDiscuss l -on]
I  would l ike you to  be ahrarer  p lease,  in  the fu ture,  because l t  is
irnperative that we recelve correspondence immediarely.
ID i scuss  i cn ]
I t  is ,  because I  looked in to th is  rnat ter  before some months ago,  before
the lssue was brought  to  the f ront  again.

ID i scuss ion ]
I rd  just  l ike to  make some c lar i f icaElon here.  The water  that  is  a l ready
pur i . f led,  is  that  go ing to  be used again ln  the c leanup or  is  that
s i t t ing on s iEe wai t ing to  be d isposed of ,  in  tanks?
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ID lscuss lon]
On the page where tt says estlnated average concentratlon of radio-
nuclldesr 8t some polnt are you going to monLtor for each of these
radLo-nuclldes or wtl l  you be continulng to be doing mathematical
estimations?
IDlscusston]
W111 you be using alpha radlation monltors for the samples before they go
lnto the evaporator?
IDiscuss lon]
But wil l  the radlochemical anaysls f lnd al l  alpha-emitt lng part icles?

IDiscuss ion]
Do you have a number or something that we could recelve which states the
detectable l lmits?
IDlscuss lon]
I thtnk I have just one other questl-on. It  concerns the chemicals. I fut
alrare that probably the sodlum borate ls the largest quantLty of cheurl-cal
ln the water. But do you have a l lst of the other chemlcals of lesser
quant i t ies?

IDlscuss ionJ
Do you have a l lst of those chemicals that you look for and that have, ln
fact, been used ln the reactor prlor to the accident and since the
accident and cleanup?
IDiscuss ion]
Would the oils and greases be lncluded ln that? Would they be removed?

IDlscuss ion]
I have just one other question. When water comes out of the SDS system
and the epicor system, and has an equal amount of radionuclides been
removed from each? In other words, when that water enters the tank from
each of the other tanks, the eplcor system and the SDS, are they exactly
the same? Are we mixing lower 1evel radioactive water with sl ightly
higher level?
IDiscuss ion]
Okay. Thank you very nuch.
IDiscuss lon]

AL MANIX: A1 Manlx. On a given day l ike today with the system in operatlon
and you are disperslng the water, how far wil l  l t  travel?
IDiscuss ion]
Do you have a feel for how far i t  w111 travel? I want to see whose
doorsteps i t rs  go lng to  land on.

IDlscuss lon]
Ha l f  a  m i l e ,  a  m l l e ,  t en  n i l es ,  f i f t y  m i l es?

IDiscuss lon]
100  m i les?
IDlscuss ion]
Youtre te l l ing me the system was used before.  So apparent ly  th ls
shouidntt be no blg probleur then. On a day l lke todayr give me a number.
DonfE g ive me a yes;  g lve me a nunber .
ID i scuss ion ]
Tha t f s  say ing  a  l o t .
ID l scuss ion ]
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DICK BROWN: Yes,  I tm Dlck Brown,  v lce pres ident  o f  Lancaster  Envl ronmenta l
ActLon Federat ion.  I rm here represent ing LEAF.  This  is  LEAFTs statement
on the evaporatLon problem.
The Lancaster Environmental Actl-on Federation, better known as LEAF, has
taken the fo lLowing posl t ion on the Nuclear  Regulatory Commiss ionfs
proposal  for  the dLsposal  o f  Three Ml1e Is land waste water :

t.  We believe the evaporation of the radloactive tr i t iuut waste water
over  Lancaster  County ls  to ta l ly  unacceptable.

2. A Nuclear Regulatory Commlssion declsl-on on this problen ls Prema-
ture since the f lnal quantity of contaminated water and the exact nature
of the contaminants at'e not known.

3. Thls problem does not demand an inmediate solutlon. Therefore' we
recommend a more thorough study of thls complex issue.

4.  Costs must  not  d ic tate the f ina l  so lut lon for  d isposal  o f  these
mater la ls .

5.  A11 decls lons re la t lve to  the d isposal  o f  the var lous components of
the TMI vraste water must respeet, the integrity of the exlst ing ecosystem
and do nothing to endanger tt .
Thank you.

JOEL ROTH: W111 you be put t ing a copy of  that  in  the record? I rd  just  l tke
to ask a couple questions, Mr. Brown, i f  I  uray. Could you just glve a
very br ie f  descr ip t lon of  your  organizat ion to  get  a  bet ter  understandlng
of who yourre representlngr 1rou know, the numbers and area?

DICK BROWN: LEAF is an organlzation that has exlsted since L972. We have a
membership of something over 100. We have been involved in a varlety of
issues, includtng TMI, nuclerar power back before TMI, farmland preserva-
t ion and soli-d waste. Our main clain to fame probably is thal we run
recycling centers, and we have been involved in assist ing the county with
recycl ing over the past four or f ive years in a rather large way.

JOEL ROTH: Thank you. Thatts al l .

THOMAS GBRUSKY: I have a question. Do you have an alternative proposal then
other than what has been looked at?

DICK BROl,lN: To answer your question, we are in a non-profi t  group of cit l-
zens,  no sEaf f .  Baslca l ly ,  l ike many non-prof i t  groups,  env l ronmenta l
groups, trylng to sore out the environmental dl lernma, which ls what wetre
in here. We met last nlght and we discussed this very issue. And we had
a problem coming up wlth a solution, as everybody else is. The problen
here is the same problem we have pretty much universal. ly when it  comes to
pollut ion, and th;rt ls that man has taken material,  scattered lt  through
the envlronment ln many places, and through this process has concentrated
them to  make  l t s  p roduc ts ,  whe the r  i t r s  g lass  bo t t l es  o r  p las t i c  bo t t l es
or  neckt ies or  c lo th ing or  whatever  l t  ls  thaE we have.  A lmost  a l l  these
things qrere at one t lme scattered. The uranium on Three l l l le Island is
an example of  i t .  The envl ronment  is  probably  safe,  in  quotes.  I t fs
sca t te red  so  fa r  t ha t  l t s  e f fec ts  a ren t t  as  g rea t ,  bu t  when  you  pu t  i n
a l l  in  one p lace,  you have a problem.
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So we dlscussed this very lssue. What do you do wLth somethlng when you
get a concentrate? The probably ult imate ansv/er for this part lcular
p rob lem l s  t o  dL lu te  t t .  You  can t t  des t roy  l t  because  i t t s  wa te r .  My
own opLnlon and, I thlnk, that- of the board that met last nlght is that
the water should be evaporated in a posit lon where it  would go over the
ocean,  not  over  a populated area l f  i t rs  go ing to  be evaporated.  I t
shouldnrt be evaporated over any l-and area. It  should be evaporated so
that l t  goes over the ocean, probably in a colder cl lmate where the
water, when the tr i t lum water dld hit the ocean in a colder cl imater say
up northeast or perhaps l-n some other atea closer to the ocean, would
have less lurpact on the l iving creatures in the ocean because of the
cold.  At  least  that rs  what  our  b io log is ts  te l l  us.  So I  dont t  know
uheeher that answers your question, but that was our di leuu'.: .  We
dlscussed lt ,  and dl lut ion unfortunately ls the sray qre do a 1ot of
so lv ing problems of  po l lu t lon.  And we bel ieve i t  w i l l  be bet ter  to
dl lute l t  in the ocean or over the ocean than to do tt over Lancaster
County. That we feel strongly about.

JOEL ROTH: Okay, thank you. Well,  i f  there are no further questions -- Oh,
there Ls.

FRANK DAVIS: Irm Frank Davis, l . lechanicsburg. I guess in answer Eo the ques-
t lon that Mr. Gerusky asked about alternatives, I thlnk we need to go
back to the assumptions on which this whole discussion is taking place,
the needr the feeling of the people in the area that the waste should be
removed so that l t  would be safer for the people here and safer for the
workers. Now, I think that many of us have come to the posltLon after
studylng the Environmental Impact Statement drawn up on this that the
safest thlng for the foreseeable future for both the people who l ive in
thls area and for the workers is to leave the contaminated water Ln the
tanks where it  is now and let i t  decay, rather than to subject the publlc
and many workers to a great deal more contamlnation by evaporating it ,  by
movl-ng it  around, by burying it  and so on. And with proper care, i  think
that both the public and workers would receive less contaminatlon, less
exposure, i f  che water were al lowed to decay in i ts present condlt ion.
[Dlscuss ion,  Recess,  and NRC presentat ion]

ARTHUR MORRIS: 8i11, Just looking -- And I was out of the room when thls
statement t as read from LEAF, Lancaster Environmental Action Federation.
Thelr second poLnt, I  think, says that a Nuclear Regulatory Conunission
declsion on this problem is premature since the f inal quantity of con-
tamlnated water and the exact nature of the contaml-nants are not known.
How would you react to that couunent, i f  you would?
IDlscuss ion]
How about on the -- You have answered two of those parts. The one is on
the quant i ty  o f  contamlnated water .  Wetve been g iven a presentat ion on
that today that total volume of lrater is expected to be somewhere between
2 and 2.3 mi l l ion,  and the var lants  of  the 300,000 gal lons has to  do,
wetre to ld  by GPU, depends upon the adr i i t ional  water  needed between now
and October ,  f988.  Your  react ion to  how good of  numbers you fee l  they
a re .
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ID i scuss lon ]

JOEL ROTH: 8 i11,  I tm just  go ing to  t ry  to  put  someth ing in  - -  I rm t ry ing to
understand the log lc  here.  The ln i t ia l  premi .se for  the d isposal  o f  the
water now and always has been that the Island strould not be a low waste
storage slte. Then to jump ln ury mind to the monl-tored storage aspect
of  the end point r  jou know, of  c leanup,  where they are going to  be
monitoring al legedly some low-level- waste that ls going to be al lowed to
remain on the Is land,  is  that  correct?

WILLIAM TRAVERS: Thatrs  the proposal .

JOEL ROTH: Thatrs  theLr  proposal .  Are you say lng then that  l t  might  not  be,
in fact, true that there wil l  not be al lowed to be any low-level waste
remaining on the Island?
IDiscuss lon]
I  guess the reason l rm quest ion ing th is  is  because l t rs  a lways seemed to
be the anchor of the NRCfs stand that t.he water had to go and other
things hatl- to go. And yet Itm gett ing a sense from the public in a very
st rong wal r  probabl -y  the s t rongest  ln  a number of  years,  and what  I tm
hear lng here i .s  the fact  that  the publ ic  is  say ing,  wel l ,  theyrd real ly
rather have it  stayr lou know, in the tanks for the t ime belng. And Irn
wondering if  you had to rate orr s€rlr one to f ive the damage or the
health effects or something of that nature of al lowing that water to say
versus al lowing whatever low-level waste ls al lowed to stEryr which, ln
your opinion, would be the lesser of the dauage, potential danage, i f  you
fol low. Itm trying to compare with using your basic premlse which we
have heard for seven years, that low-1eve1 waste has to go.
ID iscuss ion ]
What Irm trylng at this point in my urind to understand, slnce ererre
probably going to have to vote on thLs and try to come up with some type
of an idea on what to do and, in my mind, try to convey to t ire public or
to  mysel f  what  I rm hear ing,  and i t rs  just  the log ic  of  l t ,  I  th ink,  a t
this point is escaping me in that the interim monitored storage or the
monitored storage routine seems to be almost a given, that something is
going to  be there.  That  may be a l l  r ight .  You know, I  rea l ize I rm
jumping a l l t t le  b i t  Lnto that .  But  I tm just  t ry ing to  get  a  sense of
why can lt  not stay for the t ime being.
IDiscuss ion]
Yes. Just one fu.rther point, l f  I  rnay. I looked at the clock, and we
st i l l  have t ime.

ARTHUR MORRIS: We have plenty of time.

JOEL ROTH: Is the fact and Ifn trying to phrase it  so that we can
understan.d - is with the public Irm not saying that some of them are
not even saying that yes, maybe environmental ly, I  thLnk again i t  goes to
the emot lon and the psychology of  i t ,  o f  just  not  wish ing to  ber  euote,
as I rve read in  some of  these statements,  be dumped upon or  evaporated
upon. And I think over the years that the psychological or the emotional-
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lmpact has and should be evaluated. So l-n that context, I  wonder l f  you
have --

IDiscuss lon]

ARTHUR iIIORRIS: Thatrs part of the problem wettre faclng now, ls i t ts that
lrater, and I think I understand what youtre saylng, that l trs always
going to  be categor ized as that  water  f ron the acc ldent ,  whether  l t ts  a
day or ten years frorn non or twenty years from now. And Ird l lke to --
If  you would choose the optlon, l f  the optlon woul-d be chosen to store
the water on the IsLand, my assumption ls that i t  would not be done ln
the fashlon or  the exact  specl f l -c  tankages that  i t ts  s tored in  today,
that, i t  would have to be -- Maybe some of the processed qrater stored ln
tanks I and 2 would remaLn. But some of the other faci l i t ies that are
there that contain the water, Irm assumlng, naybe wrongly, that you would
enpty the erater out of those locatJ-ons, and^ you would have to build
addLtlonal tankage. Or has that been looked at at al l  or Ls tt  your
assumptlon that l t  would stay exactly where lt  is now?
IDlscuss lon]
I had thought that one of the concerns they had some tlme ago was in the
capaclty of the tankage and that there uray be a time when they nay run
lnto a capacity problen and need to build addit ional- tanks.
IDtscuss lon]
Ird l lke, Frank, to have somebody speak to i t .  I  real ly automatlcal ly
assumed that they would not want to leave it Ln some of the locatlons
that l t  Ls presently ln, and they wouldnrt want to put i t  in a total ly
contalned --

IDlscuss lon]
I  c lear ly  understand that .  I rm not ,  as I  ask quest lons,  proposing that .
Itm trying to underntand that optlon, that should l t  be taken, would
requlre addit lonal tankage.

FRANK STAI{DERFER: Yes.

ARTHUR MORRIS; Yourre s;aylng you have how much capacity? 1.6 mil l ion?

FRAI{K STANDERFER: I bel ieve itrs about 1.5, but I donrt have that good
number.

ARTHUR MORRIS: I real.'Lze and I would lndlcate your numbers for the record
l rere just  estLmates and just  get t ing a sense of  l t .  Is  that  1 .5 or  1 .6
capacLty usable for Ehe future storage or is ' i t  something that l f  you
would go f ive years down the l iner jou would thlnk we would start having
a probleur wlth seals or some other things, that we better bulld?

FRAI{K STAI{DERFER: No. It  would be usable for some indeflnlte period of t ime.
The tanks are good quall ty tanks.

ARTHUR MORRIS: So then you would need about 700,000 gallons maybe of
addlt lonal tankage. The tankage at that point that would be on the
Is land l i fe t iure,  I  mean,  youtre look ing at  not  a  problem for  ten,  t r renty ,
thirty years or something l lke that.
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ID l scuss ion ]

ARTHUR MORRIS: We have water
comparable, but obviously
lf  properly malntalned.
IDlscuss lon]

ARTHUR MORRIS: Is that the same
sect lon of  the p lant ,  that
to ta l ly  removed?
IDlscuss ion ]

s t o r a g e  t a n k s .  I  d o n t t  e v e n  k n o w  l f  t h a t r s
they  las t  fo r  cons iderab ly  ten  to  twenty  years

of  t lme,  the potent la l
and yourl l  need some

any poss lb i l l ty  o f  the
of  t ime,  absorb l -ng

They wouldnt t  absorb

as would have to happen with the remaining
the radLoactivity would have to then be

Just  agaln,  I  Just  want  to  I tn  t ry lng to  get  a  fee l lng for  how much
more tankage. How long would that last before tt  would need to be
replaced and then t ry  to  corre late that  wi th  the hal f - l i fe  of  - -  How much
have you really galned by walt ing that long ln hal"f- l t fe?
IDiscuss lon]
Yourre say ing that  l f  you wal t  that  long a per iod
is that you start runnJ-ng into tankage problems
repl-acements? Is that what I hear?
ID iscuss lon ]

ELIZABETH MARSHALL: Yes. I was wondering lf  there was
tanks themselves,  and I  mean over  a long per iod
radioact lv l ty  and becomlng radioact lve.

WILLIAI,! TRAVERS: No. They are stainless steel tanks.
the radloact lve mater ia l  conta lned in  the water .

ELIZABETH MARSHALL: They would not?
I  Discuss ion ]

KAY PICKERINE:  Kay Pickerine (Phonetic).  I have several questttons directed

lnaybe to the NRC and EPAo  l have not heard from ettther organizattton

comments on how this process would be monitored.  I heard CPU talking

about the option of Probably or possibly considering the installation of

tritium air monitors.  That suSt raises in IRy mind all the questions

about the license, what optttons does CPU have when they are askttng for

this change in their license.  What are the regulations with regard to

the involvement of the NRC and EPA?  The community hasntt really had a

chance to discuss that kind of interaction with regard to the on― site

actual monitoring.  Tonight tt really understand for the first tilne the

process that a vendor would come in, bu± lding the system ε nd then be

responsible for the actual working of the system.  That was all fuzzy in

my mind until tt got here tonight and heard that discussion.  That 5uSt

ra■sed all those fears and all that psychological problem of again

another entity coming in, CPU oveFSeettng another contractor on site,

doing work.  Does the NRC then oversee CPU, and what are the regulations

w■th regard to o■ ―s■te and off― s■te montttor■ n3 0f ~~ and DER, too。   工
Ine an, we have three entities who ttn soIIle way montttor on site and off site

the radiation factors mon■ toring.

[Discussion]
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ARTHUR I '{ORRIS: The monitoring that wil l  be done on the evaporation l tself ls
part of the equLpment to be provided by the contractor?
IDiscuss ion]
Any actlon that is taken as a result of the monltoring system in terms of
a problem I assume would be the actlon -- the actlon would be taken by
the contractor who is under some kind of overvlew by the -- by GPU. Is
that what you would envlsLon? 0r should we be asklng Frank? Irur just
t ry lng to  br ing out  a  l l t t le  b i t  more of  the quest lon that  was ra lsed on
what is the sequence of events that would normally take place.
IDiscuss lon]

DI4K BROIIN: Dick Brown from LEAF. I have a questlon and a concern relatlve
to what  \ te  were just  ta lk ing about .  One factor  that  hasnr t  even been
mentloned Ls that TMI-I at some point ln thls scenarLo wil l  have to be
decornmiss ioned.  And there w111 a lso be waste water  f rom that  fac i l i ty
which w111 have to  be d isposed of  in  a s imi lar  manner  because therets
going to  be wiEhin This  is  a  process that rs  going to  have to  take
place in  t t re  fu ture.  And i f  I rm fo l lowlng the scenar lo  correct lyr  they
arenr t  go ing to  do anyth ing wl th  the water  unt i l  a f ter  they are done wl th
the cleanup, which l-s at least the end of next year, perhaps even 1988,
or  end of  th is  year .  Then i t fs  go lng to  take two and a hal f  years to
evaporate the water. Werre already into 1990. l , lhen did TMI begin, unit
one? Wtrat was the year l t  started, was l lcensed?

FRAUK STANDERFER: 1974,

DICK BROWN: They operated for  f ive years.  Now i t ts  operated a lmost  another
one.  So i ts  l l fe  span may be only  twenty years,  25 years.  So by the
year 2000, we may be talking about addit ional problems which may be - Irm
just  suggest ing -  maybe the water  problem has to  be addressed in  the
l ight  o f  a t  that  po int ,  whatrs  gol -ng to  happen to the water  at  TMI- I
as l t  goes through decommisslonlng process at some foreseeable point in
the fu ture.
IDiscuss lon ]

ARTHUR MORRIS: So the lUI-l  water, whatever would happen in the end, would
probably  be,  un less i t ts  someth lng very unusual ,  would be probably
d ischarged.  Is  that  what  you ' re going to  end up say ing?

WILLIAM TRAVERS:

ARTHUR MORRIS:

probably ―
―

WILLIAM TRAVERS:

I t  ls  be ing d lscharged.

It is now, and any srater that would end up at that slte would

Unless some unusual  c i rcumstance arose.

KENNETH MILLER:  I  guess  I 'm address ing  th is  comnent  o r  ques t ion  to
Mrs. I" lunson. Back I  guess in 1981 when the f l rst  Draf t  Environmental
Impact  S ta tement  came out ,  I  took  a  look  a t  the  t r i t l -um numbers  and d ld
some qu ick  ca lcu la t lons  o f  average Susquehanna R iver  f low.  And I  donr t
reca l l  the  exac t  numbers ,  bu t  i t  seemed tha t  the  amount  o f  rad ioac t iv i t v
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wetre talking about in this water f■ ows by TMI every 150 days or so.  I

wou■ d Buess if We look at Lancaster County and if we ■ ook at DauPhin

County, we would find the rainfalls bri,nging this amount of radicactivity

down in these counties with every so IIlany inches of rainfal■  and so on.

And l think that type of information lnay be very useful in exPlaining

what we're talking about here in terlns of rad土 oactivity concentrations

and what that means when it's Put out into the environment.  What we're
i talking about here, I think, is comparable to what is there a■

ready.

[Discussion]

ARTHUR MORRIS:  Do you have a way of summarizing that fairly quickly?  It does

ta■k about 土 と, but is there anything sPecial you want to indicate that it
says?

[Discussiじ n]

KENNETH MILLER:  So wetre really talking here about total levels of tritiun

that if we could condense it down into a small ▼ olume, we could Put it in

about 2,000 watches and give it to people walking out of the plant to

wear forever.  When they are throuBh wearing them or they sと oP workins,

they could chuck theln out in any landfill?

[Discussion, Dinner Recess]

ERIC EPSTEIN:  For the record, Eric EPste■ n, Spokesperson for TMI Alert.

I know for Cordon, the first thinB I ぜ anted to clarify with you, I said I

wou■ d have some names from some folks better known as scientists or

technical exPertS・   After discussing it with sone other environdentalists

and other members of my grouP, I have decided not to do that for a nunber

of reasons that l would l土 ke to exPlain・   First of a11, I didntt think

the NRC would fund their researche  Secondly, I an very wary about

handing over names of organizations to anybody, Gordon.  So what we have

done, and Frances w± 1l sPeak to it later, we have submitted the EIS and

ta■ked with various exPerts throughout と he country, and hopefu■ ly we wil■

be ab■ e to produce either testimony or an expert at the next meeting, and

l k■ow that was one point that you had pursued with me.  工  wanted to give

you my reasoning for not preparing a blanket ■ ist of individua■ s or

organizations.  I didntt feel colnfortable with it when l talked it over

with other folks.  工 f thates okay with you, I will continue.

CORDON ROBINSON:  Yes, that's your choice.

ERIC EPSTEIN:  工 f has just been after thinkttng, my experience with the NRC

over the last seven years had a great impact on that decision.

What tt am going to do now, Mayor Morris, is turn the speaker over to Vera

Stuchinski, who is going to lnake comment for us this evening.  After

everybody else speaks, Itd like to get on the agenda, 主 f l could, tO

address some of と he questions l had for the NRCe  She is going to nake

the officia■  coEIInents for TMI here this eveninge  So at this tine l wou■ d

■ike to turn the mttke over to her.

[Discussion]



VERA STUCHINSKI: My name is Vera Stuchinski. I  am sorry Eric and I were not
able to  be here ear l ler  ln  the d"y.  I  dec lded to  g ive h im a break '  as
chatrperson,  and make the presentat ion ton ight .
I have TMIAts comments to the panel on the NRCrs revlsed EIS on the
dlsposal  o f  the water ,  and I td  l ike t ,o  present  th is  as a mat ter  o f  publ ic
record.
I  apprec late the Panel rs  concern about  Ehe insuf f lc ient  ln format ion pro-
vlded to the publlc in the NRCrs revised Environmental Impact Statement,
and your dete.rml-natlon to gather addit ional l-nformation before meeting
wl th the Commlss ioners.  As a representat lve of  the c l t izenst  safe energy
group,  Three Ml le  Is land Aler t ,  I  would l ike to  br ing to  the Panel fs
at tentLon,  the need for  fur ther  assessment  of  the heal th  ef fects  of
tr i t lum.
Fi rs t ,  le t  me preface my remarks wi th  the fact  that  on Fr iday,
February 20,  Genera l  Publ lc  Ut i l i t ies lssued a s tatement  say ing that  the
Depar tment  of  Energy has granted the ut i l l ty  an addl t lonal  46,000 cubic
feet  o f  d isposal  space at  a  commerc la l  low- level  nuc lear  waste s i te .  The
al locat ion is  needed to d ispose of  rad l -oact ive res idue f rom a proposed
evaporat lon process.  The Harr isburg Patr io t  News noted that  the approval
is  a  r fsLgnl f icant  s tepr t  for  the ut i l i ty  in  the i r  proposal  to  evaporate
the 2.1 ml l l ion gal lons of  contaminated water .
It  appears that evaporation ls leading as the rnethod of choice of both
the utl l i ty and the DOE. We have been assured that dispersal of
1020 curies of tr i t lum over a two or three year perlod wtl l  be incon-
sequential since tr i t ium is to be found in the environment from reactor
fuel, weapons testingr manufacturing and natural occurrence. It  ls noted
in the revised EIS, that the tr i t lum concentration of the Susquehanna
River was measured during L977 and found to be fair ly conseant at
f78 pCl/L. The NRCts data on tr i t ium concentration in the Susquehanna
River, though, l-s based on informatlon that was collected ten years ago.
We feel thls ls but another superf icial and inadequate investigatlon by
the NRC. We would l ike to know the current concentration of tr i t lum in
the Susquehanna. The EIS should be revlsed to lnclude data in order to
be accuraEe and accountable.
At the Advisory Panel meeting on January 2I '  1987, TMI Alert and other
l-ndl-vlduals stressed to the Panel that we want no addit l-onal environ-
menta l  re leases of  rad iat ion f rom the c leanup.  I  cannot  s t ress th ls
polnt enough. We are concerned with the cunulative effects of years of
rad iat lon exposure.
{ )n page 2.6 of  the EIS,  under  the sect ion enl i t led,  t t ln teract ions of
TritLum with Biologlcal Systertrsrtt  the report states that when humans are
exposed to tr iEium as tr i t l-ated water b)'  j-nhalatlon, ingestion or skin
adsorption, the uraJorJ-ty of the isotope is el iminated from the body with
about  a 10-day b io log ica l  ha l f - l l fe .  A smal l  f ract lon of  the in take,
usual ly  less than a few percent ,  ls  e l imlnated wi th  a b io log ica l  ha l f -
l l fe  of  about  30 days,  and even a smal ler  f ract l -on wi th  a b io log lca l
hal f - l l fe  of  about  450 days.
According to this report, i t  sounds as though the tr l t l-um is almost,
imurediately el iminated from the body. But in order to calculate the
hazardous l l fe  of  the substance,  one must  mul t ip ly  by ten.  Therefore,
the major i ty  o f  the isotope is  e l iminaced f rom the body wi th  about  a
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100 day hazardous llfe.  A small fraction of the intake is elininated

with a hazardous life of about 300 days, and a slna■ ler fraction with a

hazardOus ■ lfe of about 4,500 days, which is about 12-13 years.

We do not know the long― te.11l health effects of tritiun, nor does CPU or

the NRCo  More empty assurances of safe leve13 are nCt tthat ▼ e need.  I

would llke to call your attention to the report released in October,

1986, by Congressman Edward 」 . Markey, who ls Chairman of the House Sub―

colmittee on Energy Conservation and Power.  工 t is entit■ ed, 0'Anerisan

Cuinea Pigs:  Three Decades of Radiation ExPerinents on U.S. Citizens.・

It describes in detail, experiments conducted by the Manhattan ProJect

and the Aと oTnic Energy Co口 mission, fron the Hlid-40's to the early 700s a8

supp■ ied by DOE documents, and ttt was to lleasure the effects of radiation

on humansc  Markey urged the DOE to nake every practicable effort to

identify the subjscts and to exallline their ■ o■3~tern health histories to
deteiHiine long― term health effects.

According to the report, from 1950 と o 1952, huElan sub3ects were exPoged

to tritiuIIl in several different experinents:  exPosure to tritiated water

and water vapor, inhalation of こ ritiun― saturated oxygen, and the inges―

tion of tritiated water.  The objective of the experlnents was to obtain

info.Щ ation on the absorption and retention of tritiun.  But, following

the exPerinents, the DOE reports no medical follow up of the subdectS・

Obviously, here is a PoPulation if studied, that cou■ d yield invaluable

inforlnation on hea■ th effects of exPosure to tritiun.  As ugua■ , CPU and

the NRC are willing to proceed before the necessary factors have al■  been

co■lected.

Another ula30r consttderation that has been ignored, as usua■ , ■s the

inpact of stress on citizens l土 ving in the aurrounding co口 皿unities.  The
i  contaminated water has ■

ot yet been tested for tranguranics.  Ag of the

last lneeting, the infoLuatiOn was very sketchy.  We feel this is essen―

tial.  We have heara no statements from the NRC, EPA or DER concerning

additional lnonitoring of the actual Procedure, as well as any eni3SiOnS

that would be re■eased.  With CPU'8 ■Ong trac“ reCord of misconduct and
disregard for health and safety, we regard the additiona■  dollitoring by

governmせ nt agencies to be necessary for pub■ ic accountab■ ■ity.

I must elnPhaSiZe that we do not trust the uti■ itプ .  CPU nust nct be given

the go― ahead to evaPorate the 2.1 ■ 1■■■on ga■ ■ons of ccntaninated water

before the facts are in.  I must also re― enPhasize to you cur postttion

that the decision on what to do with the water must nct be nade in haste.

CPU would like to dispose of the water quickly, so that they can finish

the cleanup.  Isntt it rather ironically anusing that in order to c■ ean

uP the TJaste, the utility would proPose contaninating the enviroIInent?

That's our official statement from TMI Alert.

ARTHUR MORRIS:  Ken?

KENNETH MILLER:  I want to say l don't agree with everything you have said,

but 工  dontt really want to go through it point by point.  What l would

■ike to ask you is:  What is your alternati、
工e?  What method of handling

this ulaterial are you ProPosing?
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VERA STUCHINSK■ :  I don・ t feel we can elldorse any o_f the l■ ethods.  Again, I

feel we are being asked to make a decision when the study is not con―

Plete.  I would go back in tine several years ago when we talked about at
the last neeting krypton ventinge  We found about two or three years

after the krypton venting an exPert, Micho Kaku, from Columbia University

or New Ycrk University?

ERIC EPSTEIN:  CCNY

VERA STUCHINSKI:  Ta■ ked to us about that there are a■ ternative lnethods for

dea■ ing with the krypと on gas.  For exanPle, perhaPs, there are alterna―

tive nethods for dea■ ing with the water.  工  feel that we are being pushed

to rush into a let'3 finish it uP, and l do not feel that everythilltt has

been covered, everything has been studied enough.

ERIC EPSTEIN:  工  know, Dr. M■ 1ler, that you do not agree with many of the

pointe nade,  I nean that is nothing new to me.  I would like to say a
few things.  I do■ 9t think anybody would really have a problem with the

nateria18 bein8 ShiPPed to Hanford, the reservation in Washington, or to

こhe Nevada test siteo  To be quite honest with you, I tllink that is

probably a resolution that would be acceptab■ e to a lot of folks.

工'd like to say a■ so 工  just net with the NRC for four hours on Tuesday
discussing activities at Unit l and a■ so met with the NRC Previously for

three hours at Unit 2.  It is quite apParent that Unit 2 with its fuel

pools is an ideal Place for the waste of high level and low level from
Unit l and also Oyster Creek.  It is aPParent to Hle that we are rushing

through this PIoceSS to nake rooIIl, and there is nothin2 ■ n the license

currently at Three Mile lsland to Prevent Unit 2 fro‐ d storing high level

or low level waste on site with the waste pools, and that is the feeling

l have.  工 'n quite sure that will be born out in the near future.

I see, Ton, you are shaking your head.

THOMAS CERUSKY:  Not true.

ERIC EPSTEIN:  This is true talking with both the NRC, Region l.

THOMAS CERUSKY:  工
'コ
 sorFy.  Their licensc has to authorize them to receive

naterial from outside that plant.  They are not authorized と o do that.

ERIC EPSTEIN:  Wel■ , there seeIIIs to be soHle disagreelnent with the NRC whether

waste from Oyster Creek could be shipped On, but there seens to be

consensus that fFOm TMI Unit i there wou■ d be no problem using Unit 2 as

a gtorage facility.

THOMAS CERUSKY:  Oh, sure there iso  Righi now they are seParated completely.

They cantt be used, and it is their ユ icense amendmel■ t.  Again you can't

do that, I'm sorry.

ERIC EPSTEIN:  I think there is a big difference of opin■ on on that issue.  エ

dontt know ttf l want to pursue it at the advisotty Panel, but l don't



thLnk folks at Reglon I agree wlth you at al l .  I  would hope you
r lght .

THOMAS GIIRUSKY: Well,  i f  Region l doesnrt agree wlth me, they are not
'  

to  operate the p lant .  I  mean le t ts  face i t ,  they cant t  do that .

are

golng

ERIC EPSTEIN:  工  hope you are right.

工 dontt know if that sPcakS tO your question, but l wanted to preface my

comments with that statement.

[Discussion and DttIIner Break]

FRANCES SKOLNICK:  Cood evening, melnbers of the Panel・   First of a■ ■, I want

10 Start Off in a lighter note.

ARTHUR MORRIS:  Frances Skolnick, 191n sorry.

FRANCES SKOLNICK:  When l was eating dinner tonttght, I did have a fortune

cookie, and the note on the fortune cooktte was:  "Your hard work will Pay

off soon.・

I speak this everling for the membershiP of the Susquehanna Valley

A■1士ance, a safe energy organization whose membershiP is lnostly based in

Lancaster County.  The reasons we are so concerned about this radioactive

water is because we stand to be ttmpacted uPon if CPU Nuclear either dumps

it into the Susquehanna, our drinking water source, oF eVaPOrates it into

the air.

Since we live downstream from the plant and we wil■  therefore get the

full inpact of fallout, I am speaking at this public neeting this evenl■ g
in order to convgy our message loud and c■ ear.  Our IIlessage is this:  As

a commun■ ty, we intend to stand up for our righと s to clean a■ r and clean

water, and we feel that CPU Nuclear and lhe NRC are violating these

rights.                                             .         ｀

We are real■ y pleased that tllis panel is carefully considering the
options Presented to them.  We are entirely sickened by the Nuclear

Regulatory Comlnission and CPLT Nuclear making statenents about the safety

of this water.

They have yet to lea.1. that we are thinking, rational individ■ lals, aware

of our rights and able to discern deception fron truth.  Who do they

think they are, telling us that they have three nillion garllons of

radioactive water, which we are going to have to either breathe in or

drink?  Sorry, gentlemen, we will not allow you to do this to us.

■f I Inay refer to the statement made by the lady from the NRC about

tritiuln in exit signs and watches, I have to say we are not drinking or

breathing the exェ t signs or the watches.

The doculnonts which come fron the NRC or CPU are shrouded in double ta■ k,

misinfornation and a general lack of regard for the public.  Their

attitude is the show must go on at all costs.

Since the accident at TMI and Particu■ ar■y since the FeStart dec■ sion of

Unit l, と こ has become more and more apparent that we no ■ onger have a

regulatory body or even the pFetenSe of one, but rather we have a

prO田 Oter Of nuc■ ear power in the form of the Nuclear Regulatory

Comllission.



This Past year or go, we have 21l beCome increasingly aware of the fact

that nothing hag been done to store in a safe nanner the abundant

radioactive waste that the nuc■ ear industry is creating.  All of us are

victins of this travesty, and tt am afraid it is exacting this lack of

▼aste policy and the fact that CPU Nuclear wants to incur as little cost

aS p03Sible that is making these gentlemen sweet talk us into breathing

or drttnking thig radioactive water.

This radioactive water is really not our problem,  CPU created it.  There―

fore, why are we being asked to carry it around in our bodies?  It is as

if we are being asked to be waste storage sites.

Tritiatod water can be ingested in l■ quid form.  It can also be inhaled
or absorbed through the skin in the form of water vapor or stean, and

pregnant ■
fena■ es, .tritiun ingested by the IROther can cross the Placenta

afld be incoIPorated directly into the fetus.  Like all radioactive

subtttallces, tritiun can cause cancer, genetic lnutations or develoPIlental

effeCt8.  No threshold or safe dose of trtttium has been scientifically

established for any of these effects.

By eitheF durlping the water into the river or evaporation into the

atn03Phere, all the tritium wi■ l be released into the environmente  We

are extrenely concerned of the exact nature of this water, and feel that

the ■ ist of contents by CPU Nuclear and the NRC is inadequate for both

radionuclides and chemica13.  Even if the water contains only those items

l■sted, the water still reulains radioactive.  To say it is almost pure is

nonsense, and further threatens the credibi■ ity of the Nuclear Regu■ atory

Co口nission and CPU Nuclear.

The tritium a■ one is a nasor source Of concern.  The radioloBical, signif―

icance of tritiun is not related to its inherent toxicity, it is a very

■ow energy foと Щ of radiation, but to its easy incorporation into al■

Partg of the body that contain water.
DunPing or evaporation are therefore not true l■ ethods of disPosal, thich

■nPlies that we are getting rid of it al■ .  But, rather they are methods

of dispersal, which neans CPU Nuclear would be spreading the radioac―

tivity in different direcこ 土ons.

On Page 3.3 of the updates in the environmental ■ Hlpact statement, the NRC

states and l quote:  ・
・Although most vendor suPPlied transPortable evapo―

rator systens are designed to operate in a closed cycle t■ ode, Inodifica―

tions wou■ d be nade to the evaporator to al■ ow it to operate in an open

cycle mode that would PeL■ lit a vaPoF tO be discharged into the

atn03Phere・
・・

工 have to ask:  Why nodify the evaPorator at all?  Let it operate as it

was bu■ ■t to oPerate and contain the radioactivity.

工 a■so must coment on the NRC coEments that discharge would be lnonitored

to ferify radioactive r1leases.  I an concerned about who would read the

nonitors.  Furthernore, 工  an convinced that sollle lnembers of the NRC and

CPU Nuclear equate monitorin3 With prevention of radioactive releases.

It is inPortant to c■ arify that what is being lneasured has already been

released into our environment and the daHlage has been dolle.

We firnly believe that it is imperative to contain all radioactivttty

which is ulanmade.  The question of how dangerous is radioactivity to our

hea■ th is very Eluch a debatable question, and as long as it is, let us
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all,  whether \re are pro or anti nuclear, act responsLbLy and wlth cautlon
when determining releases lnto our environment.
We believe also that l t  ls imperatlve that technology ls made avalLabl-e
to contal-n the radLoactl-vlty of thl-s water. We belleve lt  ls avallable,
but cost consideratl .ons cause the Nuclear Regulatory CommLsslon and GPU
Nuclear to dlsregard lt .  I  bel leve the NRC and GPU Nuclear are pushing
us lnto rnaklng -- to taklng a positlon and rnaklng a cholce between evaPo-

' rat ion or dumping, when reaIl.y we do have more chol-ces oPen to u8.
I f trmly urge the members of this panel, the NRC and GPU Nuclear to
reJect evaporation and dumplng and to conslder only those optLons favor-
abLe to the health and envlronment of this community. I  am hopeful thls
panel w111 gLve the public permlsslon to brlng ln addit ional exPerts to
speak to the panel- and that tonlght we can arrange a date for the meetl-ng

IDl-scussion]
Coul-d you also clarLfy for us exactly how the paneL wll l  make thel-r
decision and what klnd of decj sion -- I  mean the procedure for you naking
your decisions about the --

IDiscuss lon]

JOYCE CORMDI: My name is Joyce Corradi, C-o-r-r-a-d-1. I  am with Concerned
Mothers and Women.
Because of schedullng, I could not get to the meetl.ng untl l  the Last half
hour, so I do not know what happened prevlously nor w111 I waste my tLme
or yours, I  wl- l l  f ind out after thl-s meetlng.
The one thlng that Concerned Mothers and Women are very concerned about
and wor-rld like to reLterate is what other groups and other lndivlduals
have said, that i t  is very important that you look at al l  alternatlvest
that you are not pushed Lnto dolng somethlng because tt is a qulck f lx.
We have l ived wtth quick f lxes too long and the repercussLons of them
w111 be on us for many years to come.
I do have another question that concerns me very much about TMI 2 and
information that was in the paper today concerning radloactive materlal
that left the lsland via truck, and ln the paper, Mr. Toom [phonetlc] was
contacted, and I would l ike some l-nformation on thatr as to what happened
and why it  Left the l-sl-and.
IDiscuss lon]
lltrat I would like to know is what they vlolated ln dolng thls what are
the NRCrs procedures for the handllng of thls materl-al?

IDiscusstonJ
Ird llke to know what the NRC thinks about the lncident.

IDiscuss lon]

ERNEST GUILL: My name ls Ernest Gu111. I donrt know lf this relates to what
you are dolng, but has t irere beer',  any study concernlng the number of
cancer cases and cancer deaths around Tl, l I? Does anyone know, since the
accl-dent and fol lowlng?

IDlscuss lon]
Is there any governmental, local governmental monitoring unlt or any
local government, could they monitor the radiation from this evaporation
or from the dumping?
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ARTIIUR MORRIS: There ls a whole host of monLtors that are Ln place now around
the sLte.

ERNEST GUILL: Wtro are they run by' excuse
IDlscusston]
I want to know who ls monLtorlng the

IDlscuss lon]

me?

equl-pment?

I had lt  answered earl ler, but what I was wondering rdas: Is there any
way an lndependent monltorlng group could check the radiation that is
belng reLeased, or as I sald, the Local governmental body from the clty
of Harrlsburg --

IDlscuss lon]
I thlnk I was tryLng to address the level of stress that people talked
about that people around the plant had, but l f  some group l lke GPU is
doing tt or the EPA, a lot of t lmes the people wouldnr t know who the
people are Lnvolved dolng the monltorlng. If  i t  is some local government
agencyl they wtl l  at least know who the person ls that is doing the
moni tor lngr  perhaps feeL safer .  ThaLt"  *y  opi -n ion.

ARTHUR MORRIS: If you mean the loca1 government agencies, there Is :rtone that
I know of that are doing that or plan to do lt ,  and you would have to
take tt to the indivldual government agencies that are adjacent to tt .

ERNEST GUILL: Lancaster doesntt do it?

ARTHUR MORRIS: We are not doing lt ,  that I know of, for tr l t lum and the type
of part icles lre are talklng about coming out of TMI, no.
We wi l l  go to  you second.

BEVERLY DAVIS: Beverly Davis.
I thlnk l t  is obvlous from everything that people are saying tonight and

other t lmes that the only reason thl-s meeting ls held and the only reason
this study ls done l-s because there is a feel ing among people in this
area that they want to be protected and they do not want to have the
water treated as any -- would be treated from any ordinary plant. This
means ttrat frankly this is a poli t ical decision, It  has very l l t t le to
do wlth sclence or anything else.
The unusual thing about thls is thls is a decision, a poli t ical decislon
being based on the fact that Ehe people are obJecting to having this

nater gLven to them, yet the declsi-on ls belng made; the answer to the
problem ls to dlsperse lt  to them so they breath i t '  take it  in thelr
bodles and have to  l ive wl th . r^ t .  I  donr t  understand why you would so lve
that kind of poli t lcal probler;r wl-th that kind of poll t ical decision.
The main thing I thlnk needs to be realized l-s this is not dlsposal.
There is  no such th lng as d isposal .  A11 we do,  we l ive in  a c losed
system. We move lt  from one form to another or from one place to
another. To nove it  from the place where it  ls where it  is contained to
peoplers bodles who have a l ready been through the acc ident ,  who have
already been contaminated by whatever we have been gett ing for the past
elght years, does not rnake any sense, arrd I would hope that the people
who are making the poli t ical declsion would make it  on keeping those
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things ttn Elind and not feel that the scientific part of it is the main

Part,  The main Part of this is a Political decislo■ .  It requires a

po■itica■  answer, and that is what is best for the peop■ e in this area.

Ohっ one llore thing:  Following uP on what 」 oel said, to say this is being

based on the fact that the NRC has made the decigtton not to put low level

waste on this island is a very ― ― is facetious.  They have already made

the decision that they are not Boing tO diSmantle that Plant and move it

out of here.  Whether they say they have or not, it is not going to be

practical for then to dO that, and l don't think that dec18土 on tts go土 ng

to be nade down the line.

So worrying about what you are saying six milligrams of radioactivity for

some water, and you are worrying about whether or not to change your

decision to put radioactive waste on that island doesn't make any sense

then in the larger sense you have already made the decision to have fuel

rods on the island.  For many, many years you have made the decision to

have concrete which is contaminated, the steel which is contaninated.

You have elements that are going to be radloacと ive for blll主 ons of years,

as you are saying tonight.  So it doesn't make sense to say that that is

the only reason that that decislon is bettng made, because the NRC has

decided that that should ■ ot become a radttoactttve waste dump.  We cer―

tainly concurD it ShOuldn't be, but that tts not really the issue.  We

aren't even talking about that anymore, because that decislon was already

lllade.

ARTHUR MORRIS:  Thank you.

DEBRA DAVENPORT:  Debra DavenPort for the Concerned Mothers and Women。

工 also want to speak on the potentially hazardous waste duHlp that we

night get on Three Mile lsland.  For the last several months, there have

been in the weekly status reports for Unit 2 the on― going evaluation or
an indication that there is an evaluation going on in a solid waste

fac± lity.  There tts already an interim waste facility.  工 f we are not

Boing to have one, then somebody had better aPprise us otherwise.
I feel ― ― although tt know l was inforlned tthen l called or asked about

this, that there indeed was such a facility in Progress, that it would be

for waste for Unit l and from Unit 2.  What l wou■ d ■■ke to ask at this

Point is that l be given a copy of the evaluation, then we can decide
whether or not there is going to be a waste facility on that island.

[Discussion〕

ARTHUR MORRIS:  Please, B主 11, if you would.

W工LL工AM TRAVERS:  I think what you are referring to is an evaluatlon we have

On 30ing relative to what is called the waste handling and Packaging

fac■ 1lty, which is a staging fac± lity for the handl土 ng and Packaging

Prior to shipment of radioactive waste associated with the cleanuP, so it
is not in any way, shape or fo.lll the storage or disposal of waste on the

8ite that we are 100king at and evaluating.  Any evaluations that we have

comp■ eted or will coIEPlete are publicly available and would be 31ad, more

than haPPy tO get you a copy.
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DEBRA DAVENPORT: Well,  waste storage faci l l tLes.

I{ILLIAM TRAVERS: Not that lrm aware of .  I f  there are, }re wtl l  get . ou those,
too .

DEBM DAVENPORT: Because, I would Ltke to say this, should this come up: I
as total ly opposed to putt lng anythlng l ike that on an island ln the
rlver. Thls makes no sense, f loods. We were fearful in the beglnnlng ln
this area. I thlnk many people \rere fearful that the l-sland would become
a waste s t te ,  whlch l t  has,  but  to  add to  that  problen is  veryr  Ver ]
care less.  I  fee l  a l l  t t  does is  save money and i t  wastes the l ives of
clt izens in the area.
The only other thing I wanted to say was that I am sti l l  opposed to r lver
duinpLng, and I am stl l l  opposed to putt ing thls lnto the al-r. I t  seems
to me to make sense to take this out to Nevada.

ARTHUR MORRIS: How do you feel about leaving it on the island?

DEBM DAVENPORT: I donrt think that would be safe. I  canrt be sure what they
would do with the water, and also ln other words, an emergency nlght come
up.  I t  n ight  have to  be d lsposed of ,  or  i t  n ight  have to  be used in
another walr and there is no way you can store l t  indefinitely or
possibly not even for 20 years.
IDlscuss ion]

JOHN ADAI,IS: John Adams, Susquehanna Valley Alliance.
I  was to ld  at  the last  meet ing,  there was soae d iscuss ion about  a
dist l l lat ion process that would remove the f-r l tr ' .urn from the water. Is
there anyone that could comment about that?

DEBRA DAVENPORT: I woul-d apprectate ir.
waste sites at thl-s polnt?

WILLIAM TRAVERS: Waste sl-tes?

Are there any other  evaluat ions for

w e  w e r e

that can

of the

process

ARTHUR MORRIS: I am not aware of that type of technlque, but I think
toLd that really nasnrt possfbl-e, but i . f  chere is somebody else
conmentr please do so.
The whole premise of evaporatlon and the problem wlth disposing
water Ls taking the tr l t l-um out of the water. But, there is no
real ly  to  do that .

JOHN ADAMS: So dist i l lat ion is not a viable process?

ARTHUR MORRIS:  The answer to that is8  工 t iS not a viable process, that's

right.

JOHN ADAMS:  Another colnlnent, I would l主 ke ― ―

ARTHUR MORRIS: Just to conplete, I  think we would love for i t  to be a viable
o p e r a t l o n ,  b u t  l t  i s  n o t .
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JOHN ADAI'rs: Flne. r wasn't clear about that Lnformatlon.
Another comnent that I wouLd like to make ls that througtrout the history
of the nuclear policles and development of technologyr these acceptable
levels of radloactive exposure to the environment into human betngs has
been changlng and has been dropplng, and I think l t  ls evldent Ln the
fact that x-rays are no longer routlne for pregnant mothers, as they once
\tere. We no longer have the type of devl-ces in shoe stores where you can
look down and see the bones in your feet. These have al l  been determlned
unsafe, and I thlnk we mlght want to project our thoughts perhaps to aome
time lnto the future when we could look back at what is consldered
acceptable now, which wtl l  not be or may very well not be acceptable then
and to say that the amounts of tr i t lum are lnslgnif icant or acceptable Ls
not a wl-se choice or decislon to make. I thlnk that those ln the panel
should take that  ln to considerat ion,  that  these acceptable levels  do
change, and generally, they change for a lower acceptable level and not a
safe level  a t  a l l .  Those are my comments.
IDlscuss lon]

RONALD DAvrs: My name Ls Ronald Davis. r l ive in Mil lersvi l le.
Recent ly ,  I  had an educat lonal  exper i -ence which I  wtsh I  hadnt t  had,  but
I  watched ny fa ther  d ie  of  cancer ,  and pr lor  to  that ,  th is  Lssue of
cancer and exposure to radioactive waste had been ktnd of an Lntel lectuaL
issue to me. But, I  saw a nan wlth tumors ln hls brain, Ln hls Lungs, ln
h is  sp ine,  undergoing epl lept ic  se izures,  spendlng the last  weeks of  h le
l i fe Ln intense pai-n, and f inal ly at the end, belng forced to choose
between nourishment or morphine and beLng glven morphine.
I  was here,  my fami ly  was here,  for  the acc ident  l -n  r79.  We were here
for the krypton venting, and reallyr 1rou know, I have had enough. I get
my water from the Susquehanna Rlver. I  donrt want to drlnk the waste
from Three Mile Island. I dontt want to lnhaIe the waste from Three Mtle
Island, and I think the att l tude that you have to protect ua agalnst ls
one that well ,  they took the accident, Ehey took the krypton ventlngr
they have taken everything for elght years, theytl l  take a l l t t le more.
I think really you are bound to stop us taking any more, and I real ly
donft want to turn on my tap and be drinking tr i tLated water from Three
Mile Island, so I think the bottom l lne has to be that the plant has to
be cleaned up. We know that, but the releases to the enviror.ment do not
have to go on. That is undoubtedly the cheapest way to do lt ,  but l t  ls
also the cheapest way to do l-t  in a morale sense, too.
So, you know, I real ly hadnft lntended on speaklng when I came here, but
I just l istened to the comments and evaluated my recent experLence. I
thlnk i t  ls lncontrovert lble that exposure to radloactivity does cause
cancer  in  human beings,  and I  have been through these EISrs before,  and
there wi l l  be three thousandthrs of  a  cancer  death,  and t t  wi l l  be bur ied
in the populat lon,  so we wi l l  never  know who d id i t .  Butr  I  have seen a
cancer death, and lt  ls a horrible thing. I thlnk that even one, one
more, whether l trs a worker or someone l lvlng in Mlddletown, or someone
living in Lancaster drlnking the water is one too many. I guese my f lnal
cotrment ls I have had enough. I have had enough exposure to radiatl-on
al ready,  and I  donr t  want  any more.  Thank you.
ID lscuss lon ]



ERIC EPSTEIN:  Er lc  Epsre ln,  TMI Alerr .
I{el lr perhaps 8111 should come up here, because I have complled 22
questlons and never received a formal response, not that I hold that
against 8111, but I gleened through the questions and picked out f ive,
whlch I thtnk he can probably handle, t f  that ls okay wlth 8i11, because
I w111 probabl-y have him parading back and forth anyway.
IDlscuss lon]
Quest ion 21 which I  l is ted and I rm worr ied about  ls :  Is  there an end
polnt  to  th ls  process? Does th ls  process end prec iseLy at  2 .L mi l l ion
gal lons of  water? I t  so,  what  happens to  addi t ional  water? I  am unclear
as to  the end point  o f  a l l  th is .  Is  there exactJ-y  2.1 mi l l ion gal lons of
clean ltater segmented off somewhere? What happens to any other water
generated as a resulE of  th is  process?
IDlscuss lon]
That  water  wi l l  be t reated as any of  the prev ious \ ra ter ,  e i ther
evaPorated or  dumped,  l f  that  is  the process deemed acceptable?
IDlscuss lon]
Two questions to fol low up on thls: I t  would seem to m€, what I am
concerned wtth, i t  would be rather lnvit ing for any other water on the
is land to  be d lsposed of ,  e l - ther  evaporated or  dumped,  once th ls
precedent is established. Wtrat I  am concerned about is what mechanism is
Ln place to prevent any addlt ional water or any of the highly radioactLve
water from belng evaporated or dumped at the t lme? Wtro is going to make
sure that  doesnr t  happen?
IDlscuss ion]
So l f  I  understand you,  8 i11,  then l t  ls  poss ib le  that  what  you are
saylng is  the ut i l i ty  would be regulat ing i tse l f ,  not  to  add any more
water either hlghly radioactive or no radioactive water during the
evaPoration or dumplng process. They w111 be their own police force?
ID iscuss ion ]
By phys ica l  presence?

WILLIAI.{ TMVERS: Correct.

ERIC EPSTEIN: Just three more questions. I donrt know how I am doing, Mayor
Morr ls ,  t lmewlse.

ARTHUR MORRIS: You are doing f ine.

ERIC EPSTEIN:  I  guess l t  ls  Page 3.  12 and Page 3.10,  the second paragraph.  I
wes a l i t t le shocked to learn --

WILLIAII TRAVERS: I,lhlch question?

ERIC EPSTEIN:  Quest lon 8.  Would the NRC a1low GPU to p lace concreted waste
ln a t rench on s i te?
ID lscuss ion ]
So l f  I  in terpret  what  you are say ing correct ly ,  there is  a  poss ib i l i ty
that  conereted waste couLd be bur ied on s l - te?



t l ILLIAl,t  TRAVERSI Thatts rLght.

ERIC EPSTEIN: I dontt understand what dellneates that from belng a l-ow level
was te  s l t e .
IDi .scuss lon]
Movlng to Questlon 7, do any of your cost breakdowns take into account
in f la t lon,  regul .a tory  legal  de lays,  log is t l -ca l  de lays,  e t  cetera? And,  I
was wondering how much of a factor economics has come lnto play ln the
disposal -  o f  the waste?
IDl -scuss lon]
Is i t  safe to say then lt  wouldnrt be economicalLy prohlbit ive to ship
the waste to Nevada or WashLngton for those methods of dlsposal-?

WILLIAI'{ TMVERS: We found that to be the case ln what we dld.

ERIC EPSTEIN: I wil l  spare the panel and the crowd just one more questlon.
Question 6r I was wonderLng, do the maxLmum dose rates aasume that al l
plant, aquatlc and human l l fe are chemlcally and radloactlvely pure
before theyrre exposed to radloa.ctive emLssLon from the water?

WILLIAM TRAVERS! Irm rrot sure what you mean.

ERIC EPSTEIN: I mean when you say that a person exposed to X amount of
radiatlon, are you assuming that that person has never been exposed to
radlatlon before, eatlng food or --

WILLIAI'{ TMVERS: No. What we have looked at ls the Lncremental risk that
could be estlmated to be assoclated wlth any of the alternatlves.

ERIC EPSTEIN: Wtrat do you mean by trLncremental rlsk?rl
IDlscuss lon]
Those are the f ive questLons I had, and rather than proceed with the
other 16, I wtl l  walt for the formal response.

ARTHUR MORRIS: Thank you.
Just  as a fo l low up to  one of  Er ic ts  quest lons:  The on sLte s torage
questlon on low level waste versus not low level waste, that would be
contaLned lf  l t  would be fol lowed through wtth in concrete?

WILLIAI.! TRAVERS: That ls one lray lt could be contal-ned, but baslcally rhere
has to be a f lndtng' and agaln l t  is not storage. It  ls actually
d i sposa l .

ARTHUR MORRIS: The reason I am askLng about concrete, I  bel leve part of this
said even in that method, you end up loslng 50 percent of the tr l t iated
water ln any event.

WILLIAM TMVERS: Ear1y on. You lose lt  al l  eventual. ly.
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ARTHUR MORRIS: But very early on, you end up J"oslng 50 percent by evaporation
ln any event, so you really end up holel ing 50 percent of l t  Ln the con-
crete or whatever l t  ls you hold l t  in.

WILLIAI,f TRAVERS: Wtrat you would bind up ls the other material.

NIEL WALD: I am necessarl ly addressl-ng this to the two people at the bar of
Justlce here, but a number of people ai- luded to the economic factor and
the cholce of l taste disposal belng dictated by the economlcs. I was
wonderLng tf I  am urissl-ng or misinterpretlng the table which compares --
TabLe 5.1 whlch says that storage ln tanks on the site ie by far the
cheapest nethod of any of the ten that were looked at by the NRC. Arn I
correct ln lnterpreting l t  that vay?
IDlscusslon]

ARTHUR MORRIS: That is storage in tanks on slte that you are looklng at?

NIEL WALD: Yes.  Zero to  I .2  ur l l l ion,  which ls  the upper  f lgure is  s t l l l
lower than any of the lower f l-gures for any of the other methods by any-
thlng from a factor of two to slx t lmes lower.
IDiscussLon]

THOMAS SMITHGALL: Ird l1ke to ask one other questlon. I guess this is for
both Bil l  and for Frank. Irm curious as to whether or not any prel irn-
l-nary btds have been set out or prel lmlnary contracts let or any mater-
lals ordered or procured by GPU in anticlpation of the evaporatlon
process being approved by the NRC?

FRAI{K STANDERFER: No actlons have been taken of that characler. The only
thing we have done ls asked for bids to supply this equipment so we can
understand the cost and the type of equlpment better. No contracts would
be pursued untl1 we understand we have an agreement on the option. It
wouldnf t be valuable -- i f  we slgned the contract wlthout the approval to
dlspose of material thls walr then we would be subJect to costs to break
that contract. So ne are Just gett ing the background information we need
so that we understand the process better,

THOMAS SMITHGALL: Thatrs al l  I  have.
[Discussion and adJournment]
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CoMIlents Received at the March 25, 1987 TMI Advisory Panel Meeting

RICHARD PICC10NI:  My name tts Dr. Richard Piccion土 .  That is P-1-c― c-1-0-n― i.

I work with a group based in New York City called Accord Research and

Educational Associates.

I think there is another group in this neighborhood called Accord, but

it's not the same.  We have been in existence since the late spring of

1979.  工 n the early summer of 1980 our grouP conducted around― the― clock

■onitoring Of aifborne Particulates and gaseous krypton-85 during the

venting of the TMI Unit 2 containment.

We have subnitted critical coEIInents to the clean― uP ProPOSals that have

been Published and their revision of dose effects and dose rates which

were subsequently released, and we have an active and continuing interest

in the TMI situation and the clean― up procedure.

My own credentials are that l have a PhD in blophysics from the Rocke―

feller University in New York which tt received ttn 1977, and subsequent to

that, did three years of Post― dOCtOral research in the Department of Cell

B主ology and BttoPhys■ cs also at the Rockefeller, and l was teaching and

doing research as an Assistant Professor at the City Univers■ ty of

New York, Hunter College for fttve years.

Currently l am Senttor Staff Scientist with Accord Research.  It's a non―

payttng Pos■ tion which l do on a voluntary basis.

In reviewing the Proposals for various approaches to be taken ■ n dispos―

ing of the water which was generated during and subsequent to the acc土 ―

dent at TMI we came across in the proPosal which was finally endorsed by

this document, The Environmental lmpact Statelnent, NUREC-0683 Supple―

ment 2, the statement that the fFIVOred alternative, which involves evapo―

ration, forced evaporation of the some 8 m■ 11lon liters of contaminated

water, the forced evaPoration will result in the release to the environ―

ment of approximately one percent of the estilnated one curtte of

strolltium-90 which is preseit in that water.

I am not in a position to critically evaluate the value of one cur■ e ■n

the contaminated water.  I'm taking that as a given, but this isntt

anything l say from henceforth and does not constitute any kind of an

endorsement of the validity of this nuElber.  工  wasn't involved in

determining ttt and, frankly, I hope it is that low.

Similarly, the one percent release l won't dispute here 3ust sil■ Ply

because 19m not provided with the technical basis to do so.  Again, 1'm

taking that as a given and l hope again it is that low.

However, what 工  do want to deal with exPlicitly are the consequences of

releasing into the atmosphere what will be something on the order of

10 mlllicuries of strontiun-90.

Now in this document ites stated and it is not sol■ ething which is unusual

to find in published material from the nuclear ■ ndustry broad■ y speaking
and with support froln the Regulatory Commギ らsion that releases of these

kinds of say m■ ■■icuries of strontium-90 are not significant.  That is,

they do not have hea■ th significance.  They are far below the releases

fhich are permitted on a routine basis from operating nuclear reactors.



Wel l '  I  d lsagree wi th  that  pos l - t ion vehement ly ,  and the basis  of  d ls-
agreement ls contaLned in my appreciation of the biophysleal mechanlsms
of  the act ion of  rad loact ive mater ia ls  on l iv ing th lngs.
Now ln this area of nuclear technology and in part icuLar in the area of
publlc lnvolvement ln nuclear technology it  is very important that che
people who are most  af fected by th is  technology,  namely,  the publ ic ,
understand as c lear ly  as poss ib le  what  i t  is  that  ls  be ing proposed ln
any par t icu lar  act ion that  is  go ing to  be taken and,  indeed,  what  is
lnvolved in the whole business of nuclear development.
So we need then to step back a l i t t le blt and look at what is Lnvolved
when you release into the environment radioactive materlals.
Consider a single radloactlve atome a single atom of strontiun-90. Thls
is a substance whose chemLcal nature determines where it  is golng to go.
Strontium is an element which has a lot of simllarl tLes chemlcally to
calc ium.
So when it  is released into the envlronment, a substa.ntial ly hlgh frac-
t ion of  l t ,  that  is ,  in  compar ison wi th  other  k inds of  mater ia ls ,  enters
in to the b iosphere,  namely,  that  por t ion of  the wor ld  which is  a l lve.  I t
enters into Lt because calclum is a crucial element ln the metabolisur of
plants and animals and strontium, as rre said, bears enough simllartty to
calcium that i t  is taken in and lt  becomes part of the biosphere.
Now each strontium-9O atom is traveling through its t lme on this planet
wi th  i ts  own k lnd of  in ternal  death cer t i f lcate,  and sooner  or  la ter  on
the average about half a chance, a 50 percent chance every 30 years, l t
wil l  undergo decay and ln doing so release energy from lts nucleus. Thls
energy Ls re l* :ased in  the form largely  of  a  h lgh-speed e lect ron.  I t?s a
charged part icle that comes f lying out of the nucleus, and this electron
that comes out has enough energy in i t  to cause very drastlc chemlcal
disruptions among the molecules that are ln the vicialty of the decaylng
strontium-90. Now so much for the physics. Wtrat about the biology and
specif ical ly the molecular biology? We know now that l iving thlngs are
alive by virtue of extremely complex and actually rather delicate
molecular  s t ructures,  the genet ic  mater ia l  pr imar i ly ,  and that  these
structures are h igh ly  sensi tLve to  t t re  ef fects  of  agents such as ion iz ing
radiation which disrupt that structure. They are capable of some repaLr,
but  that  capabi l i ty  o f  repai r  is  not  un l imi ted.
There is some redundancy in the biological system, but that redundancy
cannot cover al l  contingencies. So it  is known now on a f irm scLentlf ic
basis that every incident of exposure of the genetic material of a cel l
to  the in f luence of  ion iz ing radiat lon carr ies wi th  i t  a  f in i te  chance,  a
f in i te  probabi l i ty  that  the ce l l  that  is  exposed,  that  the genet ic
mater l -a l  which is  exposed wi l l  be changed,  a l tered in  a deleter lous way.
That is, when you release into the environment radioactlve atoms of
s t ront ium-90r  1 lou are neeessar i ly  damagf-ng genetLc mater ia l  o f  p lants ,
anlmals and people in the environment. You cannot avoid that i f  you
re lease the mater ia l  in to the envi ronment .  Once you have re leased l t ,
you can be cer ta in  that  that  e f fect  wl l l  take p lace.  There is  no rday
that  i t  cannot  take p lace.
Now the wor ld  is  large and there is  a  lo t  o f  a l r ,  there is  a  lo t  o f  l ra ter
and there is  a  lo t  o f  space.  So l f  someone rn i les away f rom you re leases
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a few bi■ 1■on or a few bill主 on bill主 on atoms of strontium-90, well
chances are none of them wil■  reach you or maybe one or two, but ti「 tデ

wi■ l reach other peoPle, and, in fact, you can be sure that if you are

releasing radioactive materials into the environment, say into the air o■

into the water, that sOme of those atoms will indeed reach some peoPle

SOElethOre.  You cantt avo主 d this as long as your treleases are on the

Planet.
Now the questiOn which gets confused with this basic reality is can the

effects be observed and can the effects be measured, not the radicactiv―

ity that can be easily Eleasured, but can the effects on peoPle be meas―

ured.  That question is confused with the non― question that there are
effects.

How l understand how this coHleS tO be because the nuclear industry, its

civlllan activities, its IILllitary activities and its activities whiall

aPParent■ y both civilian and mllitary if we are to understand the recent
announcel■ ent from the DOE of their interest ttn converting commercial

nuC■ eaF power Pユ ants to Plutoniuin production fac主 lities for the ni■ itary,

maybe it's a mistake to even make a distinction, but all of these

activities, the production and testin3 0f nuclear warheads alld the

oPeration of nuclear power Plants must result in the release of radio―

activity into the environdlent.

It slmply has nOt been developed, the technology has not been developed

with the caPability of not releasing radioactive materials into the

enviroTlment and so they are released and so genetic materia■ , genetic
information in plants and animals and human beings in that envttronmentt is

necessariユ y affected.  There is no way that cannot be truo.
But, on the other hand, the nuc■ ear industry has a very important stake

in asserting, first of all, in Hlaking sure that people are unclear on the

inevitabi■ ity of the danage and also in establishing criteria and methods

for dete.四 土Iling the effects that result in negative finding,

So from the point of view of an independent scientist who is coming to

this scene, I have had to take a look entirely at the whole picture of

寸hat is released, what do we know about fhat the effects must be and that

aFe Our Various tools at our disPosal in uncovering and revealttFlg what

those effects on people have been, and in Particular, evaluating whether

those tools are sensitive enough to detect what in effect has to be

there.

Now when we monitored the krypton release in 1980, we detected in the

krypton Plume strontium-90,  That stronと ium-90 was not supposed to be

there.  There was a lot of strontiun-90 in the reactOr at that time

especia■ ly, about 100,000 curies, but the filtration methods vere sup―

Posed to be good enough to keep the re■ eases down to a leve■  approx主 ―

皿ate■y 900 と illles lower that what we observed.

Now why, by the way ― ―
 people may be wondering why did we observQ

gとFOntium-90 and Met― Ed did not, CPU did not and the EPA did not.  Itis

very simple in case are unfamttliar with the particular history of this.

We did a lot of driving and not a lot of sleeping during thOse two weeks

and we made sure that during that time when we were sampling the air,

that wo were sanPling the plume and not background air,

Now the trouble is that since the testing of nuclear warheads began the

globe has become contaminated with strontium-90.  This is very well
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known.  And if you filter attr up or domwind of a nuclear reactor, you

wil■  always Piclt up a certain alnount of strontiuュ !-90。  That represents a
background Of strOntium-90 against which you have to make a colnParison

when you are monitoring a release.  Your abiユ ity to make this conPariSOn
is linited very substantially by the amount of background air you fi■ ter
as conPared to the amount of P■ ulne that you f■ ■ter.
So we were very active during this period of tine and we drove contin―

uous■ y around always stayttng dowll wind, and in that way we were able to
obtain a very high rat主 o of plume air versus non― Plune air as Passin3
through our filters.

As a result of this, we were able to find nine times as much strontiuln-90

present on the fllters as would have been there had there been no re…
■ease. So we feel very sure that strontium-90 caIIle out, and these quan―

tities were, as l sattd, sevettal hundred times, 900 times higher than ve

had been assured would be released during the venting.

Now again returnins to the situattton with tthe accident generated water,

keep in tnind thaf_ the release which is Predicted, 硯 Ow predicted in this

doctlmeni for the proposod method tts as large as the release which we

neasured, that is to say, 900 tiIELeS the release which was proEIIisea before

the krypton venting by the reacと Or operator.

Now in our Feporting of our findings Of と he kryPtOn venting and the

strontiuIIl-90, we found in that plume we made predictions of possible

health effects that were go上 ■B to reSult froul the disPersion of this
seven millicuries of strontium-90 thich was re■ eased.

ARTHUR MORRISi  Can l sust ask fOr a Point of clarification rea■  quゴムckly on

the 900?  Youtre sayttng 9 and 900,  Ls it 900 percent oF iS it 900 と 主IBes

greater?

RICHARD PICC10NI:  Basically, CPU said nothing is going to come out bdt

krypton and it had scme cxtremel_y low value.  We found 900 tines trtat as

our ca■ cu■ated re■ ease.

ARTHUR MORRISs  Nine hundred tilles ― ――

RICHARD PICC10NI:  Nille hundred l・ x".

ARTHUR MORRIS8  Thank you.

RICHARD PICC■ ON工 :  90,000 percent.

Now here we have a situation where part of the plan is tO gelease that

nuchっ  one peFCent Of the supPosedユ y one curic that is Present in the
water.

At the tlme when we were evaluating the effects Of the sewen mi11.icuries

that came out from the と rypton-85, we predicted that through the nechan―

lsm of uptake by agricultura■  pathways, peoPle eating food, sOmefhare,
寸herever there were people eating food grown in こ his aFea Oど  from と そlis

area, there would be a handful ol extra c}ancers.  Our estimates were

rough■ y 20. This was based On a model of dispersion of the percenと  of the

strontiun-90 released that す ould find ttts way intO the fooこ  chattn and of
established values for dose and effect Of strontium-90 in adults・
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But we were only loOking at really one eft‐ ect which was cancer.  Now what

■・配 here to do partly and why l drove in from New York today and have to

drive back tonight is basically to issue an aPology for that estimate

because sttnce that tiHle, and this was now six years ago, there have been

a ■arge number of Papers which have been published and evider4ce whユ ch has

COEle tO ■ ight that the hazards of strontium-90, in Particular when intro―

duced into the food supply, are vastly greater than we had thought and

=!‐ that Our estimate of 30 cancers or 20 cancers among those eating food
ll  contaminated with the release during the krypton venting could be Brossly

in error, Brossly in error quantitatively and qualitatively.

.  We lnay have been underestimating the cancers, but perhaps more impor―
tantly, we llay have been excluding effects on people other tharl cancer

which, in a numerical sense, were far larger, an4 in partiCular, the

effects on infant and fetal mortality.            ・

|| I You Fill be hearing in a few minutes from Dre Sternglass who is one of

ll Several peoPle who have coTltributed to this ■ ncreasin3 base of data that

i give us Hlore reason to be concerried about strontium-90 than we used to
be, So l dontt need to get into 土 位 Inyself.

But suffice it tO say that l feel no less cOncerned about the effects of

re■easing into the environment 10 millicuries of g!trontium-90 now or

let's say over the course of the next 28 months than l felt in 1980 す hen

we ど ot the results back froll our filters.  In fact, I feel qu■ te a bit

more concerned than l did at that tine.

Now you don't have to release that material into tlle environment.  You

don't have to release that one percent, and if we are lucky, one curtte of

strontiuIIL-90,  You don't have to do that.  Yo単  don't have to evaporate
that water or dumP it into the Susquehanna.

I   You say that it is possible yourseユ ves in this report, or l shouldntt say

yourselves, but in this report it is outlined, an alternative, which is
on―site storage accompanied by retreatment of the water in order to separ―

ate from the water the radioactive strontium-90.

Now l think this proposal is the only one thich is lnorally acceptable

because it does not involve releasing into a highly diffus■ ble medium,

nalne■y, the attr or water radioactive IIlateriales  Those radioactive mater―
l  ials are separated froln the water, so■ idified, and Placed in a bur■ al

context in which at least there is a chance that their re■ ease into the

envirorlnent will be delayed, and that is vastly preferable to simp■ y
letting it go.

1‐   Now froIL that point of view, it is, as l said, the only morally accept―
able solution.  There is some discussion about what if there is an acci―

dent in future involving that stored water, and our reply to that is
ilす!fine, the consequences of that accident should be ln■ tigated in advance by

treating the water repeatedly in order to lower the StrOntium 90 con―

centration which is in that water as low as is practicable and certainly

tすo or three treatnents would not be excessive.

Now there is a ma30r advantage to this over releasing ■ t.  First of all,

you say that there tts a α urie in there and you say that one percent only

will be released, but you won't know that until after it has already

happened.

On the other hand, if you are wttong about the quantity that tts in there,

the quと ntity of strontiuln-90, 二 f there is more strontium-90 in there than
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you thlnk' passing the water through repeated purlf icatlons enables you
to know what the heck yourre dolng before youtre ln any poslt lon that
yourre going to  reLease l t .  You pass i t  throughr  ; rou pass l t  through
again and you pass it  through again and at each stage in the process you
have an Ldea as to whether your predict lons are correct.
But  i f  you go ahead wi th  the evaporat lon,  you wont t  know unt l l  i t ts  over
whether or not you rilere rrrong again.
So that rs  about  a l l  I  have to  say and I  hope i t ts  been c lear .
(Applause)

ARTHUR MORRIS: Do any nembers of the panel have questlons on the testimony at
th is  po int?
N ie l .

NIEL WALD: You gave a fLgure of 20 extra cancers out of how many that woul-d
have occurred without the strontiun?

RICHARD PICCIONI: Hundreds of thousands. It  doesntt mean a damn thtng.
Twenty people dead because of the activity of the nuclear industry.
Thatrs 20 deaths. You only have to k111 one person in many states ln
this country i .n order to yourself suffer capital punishment.

NIEL WALD: I think you answered my second question which was golng to be
whether these were fatal i t ies or not. Are you saylng what ycu f igured
trere fa ta l  cases?

RICHARD PICCIONI: After the Chernobyl accldent, l t  was stated to the publlc
apparently with a straight face that 25,000 people uray be dead in the
future as a result of the contaml-natl-on of the environment with the
radioactive materials that came out of that plant, and we rrere forced to
l lsten to a comparison of that number with the number of spontaneous
cancers which would normally occur.
Now I am a scientist by trainlng and Irm supposed to be calm. But this
is  the one quest ion that  gets  my b lood boi l ing and yourve asked i t .  I t
ls the essence of the immorali ty of the nuclear industry that such a
question would even be asked.
(Applause)
It is the basis of the industry that the death which ls distr ibuted by
the nuelear Lndustry is dtstr lbuted over many people dying of the same
cause and that l t  ls statlst ical ly hidden and that is how we have a
nuclear industry in this country Ls because of that basl-c factor of
concealment as well as the astonishing moral acquiescence of scientists
in that industry to accept these deaths as belng somehow insignif icant
because they are among others that they did not cause.

NIEL WALD: I fm sorry .  I fm not  sure you answered my quest lon.
No,  1,  what  k ias the populat ion ln  whlch those 20 ext ra cancers arose?
Wtrat  sLze populat ion? I f  i t ts  25 people,  i t ts  qu i te  d i f ferent  than i f
i c f s  25  u r i l l l on  peop le .

RICHARD PICCIOII I :  No,  i t  i -s  not  d i f ferent .
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NIEL WALD: But you sald you used a model and you have to do some calcul-ating.
You canf t just work wlth a numerator without a denoml-nator.

RICHARD PICCIONI: You distr lbute lnto the envlronment a certaLn number of
nl l lLcurles of strontiurn-90 arrd you have a factor whlch ls your estlmate
of  what  f ractLon of  that  s t ront ium-90 wt l l  be consumed.  The populat lon
sLze does not matter accordlng to come up wlth that number. You come up
with a populatLon dose, a number of person rems whlch w111 be received

among al l  people consumLng food that contains that strontlum-90.

NIEL WALD: Right, and thatrs the f igure lrm asking for. How many people?

RICHARD PICCIONI! I t  could be a chi ld ln Harrisburg or l t  could be a chi ld in
West Germany eatlng Pennsylvania cheese. I donft care. The 20 people
are as dead distr lbuted over thousands of mlles as l f  chey were together
s i t t lng at  th is  tab le.

NIEL WALD: Irm sti l l  asking. You mentioned person rem. l t ly understandlng of
l t  ls  you nul t lp ly  the dose by the number of  people exposed to i t .  So
you have to have persons, and Irn just asking how many persons you con-
sldered ln doing the calculation.

RICHARD PICCIONI:  Nor  ]ou donr t .  You dont t  have to .

NIEL WALD: A person rem you donrt need persons?

RICHARD PICCIONI: Nor ]ou donrt. You come up wlth a percentage, which ls the
amount of strontium-9O which is going to be consumed. One percent l te
said of the strontiurn-90 wil l  be consumed, and that is a certain number
of curies. ThaE results ln a certain number of person rems. Look at
NUREG 1.109.  I t  conver ts  cur ies consumed to person rems.

IDiscuss ion ]

NIEL WALD: Were these fatal cancers or non-fatal '  the 20?

RICHARD PICCIONI: The 20 nere fatal cancers and you can double i t  for
non- fata l .

JOitN LUETZELSCHWAB: How many person rems did you calculate it to be then?

RICHARD PICCIONI: At thAt tiMC?

JOHN LUETZELSCHI.IAB : Yes.

RICHARD PICCIONI:  We used a factor  o f  1 ,000 cancer  inc idents per  person rem.

JOHN LUETZELSCHWAB: And how many person rems dld you calculate from the seven
ml l l lcur ies?

RICHARD PICCIONI: Wel l ,  f rorn the seven nr l l l icut ies

do the  ar i thmet ic  the  o ther  way.  So l t rs  20 .
are talking - - we Just
we are ta lk lng 40,000.
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JOHN LUETZELSCHWAB: 40r000 person rems from seven mll l lcurles?

RICHARD PICCIONI: Rlght.

JOHN LUETZELSCHWAB: Back ln 1976, the Chinese had a neapons test and the
whole East Coast was blanketed with falLout. I  donrt have the numbers on
st ront iunr-9O, but  I tm sure l t rs  more than seven miJ- lLcur les,  a  lo t  more
than seven mLll icuries. Did you do any work wlth that lncldent as to how
many cancer deaths \rere caused from that?

RICHARD PICCIONI: Sure. I mean itrs ihe same calculation.

JOHN LUETZELSCHWAB: Do you have a number then orr how many you expecg?

RICHARD PICCIONI: Well;  no. I mean I don't have a number of how many to
exPect because we donr t have a number here about what the total nunber of
ml l l icurLes or  cur ies of  St ront lum 90 that  were deposi ted where,  but  i t fs
the same calculatlon.

JOHN LUEf,ZELSCHWAB: If we take your extrapolatLon or calculatlon of seven
extra cancer deaths for seven mll l icuries, and, Tom, do you remember what
that was?

THOMAS GERUSI$: (NoddLng negatlvely)

JOHN LUETZELSCHWAB: I would assume itrs in terms of kl locurles possibly for
the whole East Coast. Yourre talking about a rnl l l l -on t imes more. So you
are talklng about. 20 rni l l ion deaths from that?

RICHARD PICCIONI: No, not necessari ly. I t  is not kiLocurles on the whole
East Coast. I t  was a sural l  yleld bonb.

JOHN LUETZELSCHWAB: Seven curies -- i trs 20,000 deaths then. I Just have a
l i t t le  t rouble accept ing that .

RICHARD PICCIONI: How many do you accept?

JOHN LUETZELSCHWAB: Seven mll l icuries? I would say a fraction of one based
on dose ca lcu lat ions.

RICHARD PICCIONI: Well,  we differ in our assumptlons.

JOHN LUETZELSCHWAB: Okay.
IDlscussLon]

JOSEPH DiNIJNNO: Yourre concerned ln a biological sense wlth radiological
stress on genetic materials. That seems to be where you were heading and
the basls of your arguments. What about other stresses that occur as a
result of many activit les of our industrial society?
If I  gather the directlon of your argument r ]orr would turn off al l  radio-
act lv l ty  because of  th is  concern of  yours,  and I tm not  cr l t ic iz ing l t ,
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but  I tm t ry ing to  understand where youtre comJ.ng f rom. But  there must  be
other things that create similar problems and have you looked at those
and are we going to  turn a l l  those of f  as wel l  by your  theor les?

RICHARD PICCIONII Well,  the f i .rst thing we have to do ls stop conceallng the
reall ty from the public and let thern decide.

JOSEPH DINUNNO: Wel l " ,  the real i t tes are those that  youfve just  ar t icu lated;
namely,  that  rad iat lon does cause damage to b lo log ica l  mater ia ls ,  but
th is  is  cer ta in ly  noth ing that  has been h ldden.  This  concept  ls  very
fundamenta l  and l t rs  been ar t icu lated t ime and t lme again.
As a n iat ter  o f  fact ,  i t fs  my understsndlng that  awareness of  th is  has
been the basls  for  establ "Lshing radlat ion protect lon s tandards.  So Lt ts
been baslc  to  the lndustry .

RICHARD PICCIONI:  No,  I  d isagree wl th  that .  I  th ink the basis  for  establ ish-
lng radiat ion protect lon s tandards is  to  protect  the industry  l -n  par-
t icu lar  so that  there is  no s i -ng le ind iv idual  or  worker  who receives a
dose which ts high enough that they would have a f ightlng chance ln courr
to Prove that thelr own problem, or i t  would be the problem of a rela-
t lve, came from that exposure. By keepi.ng the exposures l lmited for any
one indl-vldual, you make sure that the r isk is dlstr lbuted over a large
number of people and that way, you are in a much stronger posit ion
legally to defend against the attack of any one person that the leukemLa
that they are dying from or the leukeml-a that thelr father dled from was
caused by that  industry .
So the reason for  the establ ishment  of  those standards is  qu l te  c lear  ln
terms of  the pract ica l i ty  o f  runnlng an operatLon such as the nuclear
industry  ln  th is  country .  I t  seems c lear  to  me,

JOSEPH DiNUNNO: Wel l ,  that  suggests that  the ent i re  heal th  and safety
Protect ion business has been in  cahoots wi th  the nuclear  industry ,  and I
f ind that  a  b i t  hard to  grasp,  but  that rs  what  I  gathered that  yourre
saying -  that  you cant t  t rust  anybody that  develops a heal th  and safety
protect lon s tandard because that rs  done to protect  the industry .

RTCHARD PrccroNr:  wel l ,  that fs  your  way of  put t ing i t .  r  donr t  know.

JOSEPH DINUNNO: Wel l ,  I 'm just  quot lng what  you ' re - -  I rm feeding back to  you
what  I  heard,  and I rm Just  t ry ing to  conf l rm that  that fs  where youtre
coming from.

RICHARD PICCIONI: When people talk about releases that have no effect or when
the nuclear  lndustry  ta lks about  re leases that  are wi th .out  e f fect  and
that  are of  no impact  to  the envi ronment ,  and you hear  s tatements l ike
th is  many t imes a year  that  var ious inc idents w111 occur  and no ef fect  is
expec ted  and  these  re leases  a re  we l l  be low  regu la to ry  l im l t s .  I t t s  a
standard method which is  used.  Workers are exposed to doses up to  the
legal  l imi t  unt i l  they have no r isk  and there are many anecdotes of  th is ,
of  people who have encountered that .
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JOSEPH DTNUNNO: I have to say that thatfs not true. I have never aeen any
standard that  has not  been put  Ln terms of  probabl l l ty .  A11 of  these
models  that  youfre ta l -kLng about  usLng,  those that  youfve used,  and those
that the radlatlon protection people are al l  couched Ln terms of prob-
abi l i t ies.  So that  the probabl l i ty  o f  these happenlng a lways has to  be
presented ln  terms of  the probabl l l ty  o f  a  number of  cancer  deaths.  One
always has to  deal  ln  probabi l l t les,  and genera l ly ,  when those probabl l -
l t ies are one Ln a rnl l l ion and one ln 10 rnlI l lon or one ln 100 m1111on,
then there are decis ions or  there are observat ions that  are made that
these are lns lgn i f lcant  r isks,  but  they are a lways associated wi th  a low
probabil l ty of some klnd or other.

RICHARD PICCIONI: Sure. There are three avenues of deception basical ly.
One ls ,  and I  ins is t  upon i t ,  that  qual i ta t ive ly  i t  is  not  made c lear  to
the publlc, t t  is not made clear to those who are worl,: f .ng wlth radiation
and radioactivlcy, that they are exposed to r l-sk no matter what the
level .  I t  may be in  the BEIR repor t .  I t  may be ln  NUREG 1.109,  but  l t
is expliclt ly by actlve intent of the nuclear industry not in the minds
of  the people who are belng af fected.
No.  2,  you n isest imate what  those probabi l l t les are and you c lose your
mlnds to the posslbi l l ty that your estlmates have been wrong. They have
been creeping slowly downward over the year as the evidence has accumu-
lated, but you are way behlnd the t lmes, and more and more evidence is
accumulating that the levels whlch you say are acceptable and that the
probabi l i t ies that  you are ca lcu lat - ing are of f  by factors of  l0  and 100'
and yet the NRC is asking for an lncrease ln the al lowable occupatlonal
exposure to  substances l i lce s t ront lum-90.  So that ts  a second'avenue.
The third ls the releases themselves, the quantlt les that are emitted and
the methods tha'd are used to measure them.
Wtry can an outf i t  wlth an operating budget of zero coming down 200 miles
from New York Clty with a half a dozen guys nisslng work measure radlo-
activity that the elaborate trucks of Met-Ed were unable to measure
because they were too s low to move around.  I t rs  a  lack of  a  des i re to
prove and f ind out what in fact ls going on.
5o there are three levels by which the problem remalns.

THOMAS GERUSKY: Can you explain how yeu did that, how you determlned it  was
st ront lum-9O on your  f i l ters?

RICHARD PICCIONI: Sure. We sent the samples t.o Teledyne.

THOMAS CERUSKY:  Ard what?

RICHARD PICCIONI: And they did a determLnation. We calculateci the volume of
air which was f i l tered and we compared it  to r 'rel l-known values of the
background strontlum-90 concentratJ-on ln the air, anri low and behold,
i t rs  three s tandard deviat ions above and a factor  o f  n ine '

TI{OMAS GERUSKY: And Teledyne J.s a nuclear lndustry laboratory?
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RICHARD PICCIONI: They didnft know where the samples came from. If  they lrere
ln the business of  foo l ing around wi th  the i r  samplesr  they wouldnt t  be in
the lndustry .  Besides,  lyerve sent  them lots  of  s tuf f ,  inc lud ing dope
samples.

JOSEPH DiNUNNO: Doctor, I  would l ike to make another observation, and lt  goea
souething l ike this. One of the thlngs that we ln the sclentlf lc commun-
l ty  do sc pr" - : - -y t  as youtve ind lcated,  is  expla in  to  peopl . .e  what  ls  go lng
on.  We t ry  and we arenr t  a lways very successfu l .
I  think what confuses people more than anything else is that you can get
a  g roup  o f  sc len t i s t s  t o  ta l k  on  a  sub jec t  I l ke  th i s ,  and  you f l l  ge t
d i f ferent  v lews.  I f l l  s i t  here and I r11 g ive one v iew and you s i t  there
and your l l  g ive another  v !ew,  and the people out  there dont t  know whtch
one of  us to  bel l -eve.
We may both be very honorable people,  but  \ re  arent t  do ing a serv lce
unless we are very thorough and very careful l-n our statements. We are
not seri l lng the public very well.  We place thern in a poslt lon of trylng
to guess who are the experts and who do I bel leve.
Tonight  werre l is ten ing to  you and wetre l is ten ing to  Dr .  Sternglass.  I
have papers here that provlde conments from very reputable doctors and
people from the National Committee on Radl-atLon Protection, very honor-
able people who have studied this problem for years and years. They
di f fer  to ta l l ) ,  w i th  what  youtre say lng.
Even as a scientist lrm faced wlth the declsion of who do I bel leve and
who do I  te l l  these people out  thr r re that  they out  to  t rust? I t ts  a  very
di f f icu l t  th ing.

RICHARD PICCIONI: Thls problem was declded probably two or three thousand
years ago by Greek philosophers who looked into i t .  You f ind those who
nel ther  prof i t  no;  lose by a dec is ion.  You don?t  take the word of  people
whose llves are invested in the contlnuance of an lndustry. I.ltry woul-ri
you think that those people should necessari ly act or should be able to
act  against  the i r  own in terests? I t rs  kLnd of  na ive.

ARTユ UR MORRIS,  In an effort と o keep things going, I think we're getting into

more of a philosoPhttcal discussion, which is okay l think, but we have

OこheF peOple that want と o speak to the question.

I wolとld l■ ke to ask a qtles宝 主on, if l may, and that is, you indicated that

there is an oPと lon that す ould, I don't know if the word was recommend,

butt l wotlld sense thと t froI■ you, that nothing be done at this Point Other
than retreating the wateF tW0 0ご  three tinesテ  I think you said, would not

be too ぁ luch.

My question to you tts, you illdicatst what と he ccntent was of the stront―

主um now.  What wotlld you aIItfャ 4ご土pate it would be, if you have any idea,
after treating it severai timettF and at what point is that acceptable to

deal vith and ね ow 神'ould )9u deal ttith it at that Point?

I nean 工  litとaど yoti say■ 温と, I th主 =ェ箕ュ that rlo level is acceptablee  Can

treatlnenせ  患et to thatt po長 .Ilt?

RICHARD PIC(】 ION工 :  1守ell, 主 f rとD leveL ミ 3 acceptable, こ hen you can't get to that

Poini.  Every tttnte you け rea笹  主と ヽ"―
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ARTHUR MORRIS: Ifm Just asklng you that.

RICTL'RD PICCIONI: From the values whlch are in thls report, l t  looks l ike you
drop about a factor of 10 every tI-ne you run tt through the f l l ters. So
you star t lng out  a t  about  ten to  the f l f th  p icocur les per  l i ter .  So run
lt through three t lmes and keep the stuff on sl-te from non on.

: I  real lze i trs an lnconvenience, but you should have thought of that
before you bull t  the plant.

JOSEPH DiNUNNO: May I comnent on that? Reading the testinony that was given
last  tLme,  that rs  not  correct .  As I  understand the operat ion of  the
fl l ters, the decontamlnatlon factor ls a function of the concentratLons
Ln the nraterial,  and as the concentrations go down, the decontamination
factor goes up. So that, as you are lowering and lowering concencration,
the amount you remove with each pass becomes less and less.
So to go wlth that last increment that you would lLke to go, I donrt know
how many tl-mes you would have to go through that, but lt would be urany
t lmes.

RIGHARD PICC10NI:  工 t sounds very expensttve.  1'm sorry.

ARTHUR MORRIS:  Well, if l could just for one last second here, at what level,

is rea■ ly what I'm asking you, at what level would be something that you

feel thon can be dealt with ― ――

RICHARD PICC10N工 :

time?

ARTHUR MORRIS:  Well, is

RICHARD PICC10NI:  Yes.

ARTHUR MORRIS:  That you

RICHARD PICC10NI:  Yes.

ARTHUR MORRIS: That
Thank you.
IDiscuss lonJ

AI.INE TRUNK: I would
the people that

Can be safely stored on site for an lndeflnite period of

that what you ult lmately recommend?

ret reat ,  but  you st i l l  s tore on s i te?

ansners my question. I didnft know that.

Just  l ike to  ask Lf  we store. i t  on sLte,  what  about  a l l
l l -ve near Three Mile Island who dontt want i t  on site?

RICHARD PICCIONI: Right. I  understand that.

AIINE TRIINK: Wtrat is the moral value of that?

RICHARD PICCIONI: The contents of thls \rater are lsotopes whlch are not going
to be released outslde of any kind of substantial contaj.nment. There l-s
no reason to think that there Ls any rf,ay that there are going to be
ef fects  on people oute lde of  the boundary of  the reactor .
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I  c a n r t  t e l l  y o u  t h a t  i t t s  g o l n g  t o  b e  a s  l f  y o u  d l d n r t  h a v e  a  n u c l e a r
Po\ te r  p lan t  here  and i t  hadnt t  had an  acc ident ,  bu t  i t  d id .  You d ld  have
the accldent and you dld have the reactor and you did have the accldent.
The waste  has  been genera ted .
I  think i t  ls moral ly errong to release l t  lnto the environment.  I fm
s o r r y .

AI{NE TRUNK: And I thtnk Ltfs morally srrong to make a dump site r ight next to
my houser 5lou know. It  comes down to that.

RICHARD PICCIONI:  Wel l ,  okay.  I rm sure that  o ther  members of  th ls  panel  wl l l
be del lghted to  see a s t ruggle between two v lc t lms of  the i r  technology,
and I think we have to fLgure out what to do wlth thls.
There rnay be another alternatlve which hasntt been enumerated. Amon! the
ones whLch are l lsted there, the only one that dLdnrt Lnvolve releasl-ng
into some neighborhood where peopfe were r{ra6 to keep lt  there. But I
would be very interested ln looklng at any other way ln which that can be
avoided.
But  i t  cant t  be that  we are
is rny kids or your kids. I t
(Applause)

ANNE TRUNK: Okay. Letrs lgnore the recommendations from the book.
have any?

Do you

RICHARD PICCIONI: I  donrt have any at this t ime. We have to work on this
problem. I t rs  an enormous problem. This  ls  a  t iny p iecb of  i t .  We have
radioactive wastes up to our ears from this reactor and from other
reactors and from the weapons industry. I t ts an enormous, enormous prob-
lem that we have to start to f ind out how to solve.
We have to try to get some people together with some professional lnde-
pendence and integrity. We have to start looking at technical alterna-
t ives. Are there ways that you can take radioactive materials and keep
them away from the biosphere for thousands and thousands of years,
i . r respect ive of  the cost .  We have to  s tar t  to  do that .  I t  hasnr t
s tar ted yet '  that  process.  They are s t i l l  t ry ing to  f igure out  how to
make the nuclear lndustry work, lncluding how to get that reactor operat-
ing again '  whether  l t  produces e lect r ic i ty  or  warheads,  and the i r  s tar t -
ing posi t ion is  there and i t ts  the wrong star t ing posi t lon.
If the start ing poslt lon was how do we protect people ln the environment,
wef11 come up wl th  ansners.

ARTHUR MORRIS: Ifm golng to take two other questlons from two panel members
and then we do need to move on here because there are other speakers and
we need an opportunity to question them.
I think Nlel had mentioned that he had a question.

NIEL WALD: l , l ine ls a comment rather than a question because Ifm not sure that
in  t ry ing to  enl ighten the publ ic ,  whlch ls  par t  o f  the miss ion of  th ls
panel ,  and we dont t  work for  the industry ,  the concept  of  nodels  and the
uncer ta in t ies,  and you as a sc ient is t  recognize that  when youtre work lng

be ing  pu t  in  the  s i tua t lon  where  the  cho ice
s h o u l d  b e  n o b o d v r s  k l d s .
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wlth a probLem where you cant t  v is ib ly  ident i fy  and measure an ef fect ,
you develop a model  and you hypothesize,  whlch means you use your  best
Judgment ln constructing the concept whlch says even though the effects
that  have been detectable and v ls lb le  are at  a  h igh level  o f  exposuree
that in aome way I reach the equivalent al l  the way down to low doses.
Thatrs  the buslness of  developlng a model ,  and that  ls  the basls  for  your
f lndlngs ln terms of the health impact and the extra cases of cancer that
you mentloned.
I  th lnk l t  does the publ ic  a  d isserv ice not  to  make l t  c lear  that  th ls
is a matter of your judgment and any one who constructs a model makes
aesumptLons and l t ts  a  mat ter  o f  the l r  judgment .
There ls a lot of model making golng into this because of the need for
radlat ion protect lon s tandards,  and I  have to  say,  because I  worked ln
Kar l  Morganfs d iv is ion,  that  I  ob ject  to  the ldea that  Kar l  Morgan,  who
l -s  the leading f igure in  developing radiat ion protect lon s tandards,  was
dolng lt  to avoid some company out there belng sued. That was not why

RICHARD PICC10NI:

about this.

You should ta lk  to  Dr .  Morgan non and see how he fee ls

NIEL WALD: Wel l ,  I  th lnk he d id a good job.

RICHARD PICCIONI: By the way, I agree wlth what youtre saylng entlrely, that
I t  ls  a  dangerous ext rapolatLon to  take resul ts  on radLat lon ef fects
obtalned really at htgh doses and high dose rates and extrapolate them
down to low doses and low dose rates.
It  appears that a simple l inear extrapolatlon tremendously underestimates
what  the bto log lca l  impact  actual ly  ls .

NIEL I,IALD: One other point I  did want to mention is that I think for the
human at least that the health impact should be mentioned. Youfve worked
in molecular blology and I know that your frame of reference is dlfferent
than mLne, but my concern ls identif lable health impacts and I think
there may be a lot of steps in between with mlt igating inf luences that
correct  for  b io log lca l  damage,  especl -a l ly  a t  very low doses and low dose
rates whlch may prevent the molecular changes that you descrl-bed from
ever appearlng as a health impact on t l ie individual thatrs the host to
a l l  those ce l ls ,  and 1 th ink that  s tep shouldn ' t  be b lur red.

RICHARD PICC10NI:  No, but fortunately there is some experimental data on this

and the exPerinental data are not colnforting.  They suggest that in fact

there may be mechanisms of radiation action at low dose rates and low

doses thar are not operative at high doses and high ど ose rates.  So that

in fact, as l sattd, extrapolating down may be dangerou61y Optimistic.

That's based on exPeriment.

i I IEL W.{LD: And there are some that polnt in the other directl .on.

FREDERICK RICE: You mentloned that we could be grossly ln error and maybe
wer re  exc lud ing  e f feces  oLher  than cancer .  What  do  you meant  by  tha t?
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RICHARD PICCIONI:  In fant  morta l l ty  and fe ta l  mor ta l l ty  ln  par t icu lar .

ARTHUR MORRIS: Thank you very much for taking the t lme to be wlth us today
and be wil l lng to sit  here and answer questlons for some 3O-some ml-nutes.

- Thank you.
(Applause)
Dr .  S te rng lass .

ERNEST STERNGLASS: My name is Dr. Ernest J. Sternglass. Irm Professor Erner-
i tus of  Radio log ica l  Physlcs at  the UnLvers i ty  o f  P i t tsburgh.  I  have
been engaged in research in the effects of low-Ievel radiation and tech-
niques of reducing X-ray dose sl-nce 1952.
I rm a member of  the Radio logLcal  Society  of  Amer ica,  a  Fel low of  the
Amer ican Physica l  Society ,  a  member of  the AmerLcan Associat lon of
Physlc is ts  and Medic ine,  I tve taught  courses in  heal th  phys lcs at  the
Unl-vers lEy of  P l t tsburgh under  the d i rect l -on of  Dr .  Nle l  Wald,  and I  was
appolnted to the Health Physics Soclety and recommended by Mr. Thomas
Gerusky.
So these are o ld f r lends of  mlne to  whom I fm now golng to  be able to  ta lk
about what has happened ln the last seven years sl-nce I came to Harrisburg
on March 29th and urged the evacuation of pregnant women.
Now we have the unusual and, in some nayr the sad and traglc opportunity
to look at the actual statlst ics as to what happened in the last nine
years. Time wil l  judge whether or not there really have or have not been
de tec tab le  e f fec ts .
In  order  to  do th is ,  I  would beg your  indulgence to be able to  leave th ls
table and go over there to the projector so that you and the public can
see the nature of the evidence that ls lnvolved ln thls matter.
May I do that?

ARTHUR MORRIS: Y e s ,  p l e a s e .

ERNEST STERNGLASS: Thank you.
(S1 ide )
I  be l ieve that  the pr inc ipa l  issue that  has non crysta l l ized as a resul t
o f  the d iscuss ion we Just  heard Ls whether  or  not  - -
(Pause due to sl ides dropping)
I rm sorry  about  th is .
What we have to try ro recognLze is that the question Ls not one of
whether there ls an effect. Al l  of us are agreed that there is sori le
damage f rom radiat ion at  evecy level .  I t rs  a  quest lon of  whether  l t rs
less or  more than we expect .
So what I want to do today ls very brief ly go over with you the evidence
that  lndeed we have gross ly  underest imated the ef fect ,  that  lndeed there
have been serlous impacts on human health wherever nuclear releases have
taken place, whether from weapons testlng or Three Mile Isl 'and or the
normal  operat l -on of  nuc lear  reactors or  the dJ,s tant  f  a l lout  f  rom
Chernobyl .
Now how do we know that small amounts of radiation are dangerous?
l, l trat you have to realize is that for 60 or 70 years diagnostic x- ray
work, whLch has been my f ield, there tras no evidence whatsoever thal
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8Ⅱa■■ diagnostic doses coIIIParab■ e to a natural backBround of 100 milliFen

per year, 10 millirem in a tyPical chest x― ray, or 200 mill土 rem in an

abdoninal x― ray, that these doses have produced any ill effects in man at

all, esPecia■ ■y in adults or women.
The point that l'配  nOW trying to make is that within the last 15 years,

roughly since about 1972, our whole conception has changed.

The first person who was resPonsible for pointing out that we haa under―

estinated radiation effects was Dr. Alice Stewart at Oxford University

who in 1957 or 958 1ooked at why leukemia among children in England had

risen so much, and this is the key thing.  Until 1957, 12 years after the

first atonic bomb test and the very year that Shippingport went on l土 ne

in this state, she discovered that wolnen who had had one or two or three

or four diagnostic x― rays, ordinary diagnostic x― rays dur■ ng Pregnancy

had almOst 50 と o 100 percent, or nearly double risk that their chi■ dren

would die of leukemia and cancer.

Now that is an enormously greater effect than for the adultD typicalユ y a
hundred times.  But what she discovered everl later is that the fetus in

the first trinester is 10 times more sensitiveo  So that when we talk

about radiation in the environment where wolnen are pregnant in the first

trinester, we would expect a thousand― fold Breater r■ sk than for the

normal adult llke you and me.

Now what she did was so controversial that nobody wanted と o bel土 eve her,

and no radioloBttst and ■ o gynecologist and obstetrician wanted to believe

it.

So she went back and collected moFe and more data until by about 1970 or
'72 she had developed a data base of many mi■ 1土ons of wolnen who had been,

5 o■  10 Percent of wholn had beon x"rayed during pregnancy.  And then she

found the followinB direct relationshiP between the risk of the chi■ d

developing icancer and the number of x― rays given ―  one, two, three and

there was a direct line relationship in an aFtiCle published in Lancet in

1970。

This was the most convincing evidence because it had nothing to do with

the question as to why the women were x― rayed.  It was siHlply that those

who got one got one risk and those you got two got twice the risk and

those that had three had three tiIIles the risk.

That is a linear relationshiP which is extremely important and has coln…

Pletely tRPSet Our ideas as to how dangerous radiation is.
Now the question was raised that maybe there is a repa■ r process, as

mentioned by Dr. Wald, and everyone was hoping that there would be.  So

that in the environmβ nt over a period of weeks or lnonths, there would be

less of an effect.

Now it sc happened that in 」 aPan Dr. M. Segi at Tohoko University was

gathering statistics froln the World Health Organ■ zation all over the

world and Published then sbout leukelnia and cancer in chiユ dFen fO■ lowing

the atomic bomb tests and this is that he found.

Now the question l want you と o look at is do you think there is something

l■ke a detectable peak?

(Sl■de)

Now here is the 193S to 1968 rate of canceF llnOrtality in fttve tO nine―

year― o■d ma■ es, and yol■  can see that until と lle bomb, there was no
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increaseo  All the IIledical x― rays we were us■ ng and using in 」 apan did

nOと  PrOduce a r■ se ■ n leukem■ a attong children.

But suddenly after the bomb arrived a■ ■ over 」 aPan and not jusと  on

Hiroshima, there was a 600 percent increase in the total number of

leukania per 100,000 populattton corrected for the cllange in the number of

peopェ e.

Now the question is, you have to dec■ de ln your or7n m■ nd, assuming that

Dro Segi's data tts correct, and assuming that you can go into the

library, as you can, and check this plot as to its correctness, whether

or not this represents a detectable effect.  And l can only say it is you

who have to decttde.  I am clearly very concerned about the need to reduce

the lnedttcal x― ray dose.

I've sPent lny scientific life trying to do this.  That is why l was hired

by Dr. Wald to help reduce the exposure of radiation to people under

necessary medical conditions.  But l discovered that fallout was defeat―

ing what we were trying to do ■ n reduc■ ng x― ray dose, and this ■ s the

questiOn that only you can dec■ de.

(Slide)

Now the next question is, was it the worst thing?  Actually, no.  工 t

turned out that we had overlooked another factor which was not discovered

until 1972.  In 1972, an article was published in dealth Physics, and Dr.

Wald was head of the Health Phys■ cs Soc■ ety at one tttme, and Dr. Morgan

was the editor of that journal.  He revttewed it carefully and published
it.

This article was publ主 shed in 1972 in Health Physics in March by Dr.

Abraham Petkau of the Canadian Atomic Energy Commission ―  not exactly a

wild― eyed radical.  He was in charge of tile medical laboratoFy tryinB to

reduce the impact of radttation on human beings.

And accttdently he dttscovered that when you took a cell membrane and

irradiated it in water wttth a beam of lnedicatt x― rays, 土 t took three

thousand rads or three million m± 1lirads to break that membrane.  But

when he added a little radioactive salt to the beaker and just wattted
untlil the membrane broke, he discovered that it took less than olle rad to

break that membrane over long period of tiIIle.

In other words, colllpletely oPPosite to what all previous animal and other

studies had led us to believe,  What had happened is that we had

overlooked a whole different biological mechanttsm cal■ ed the production

of free radicals, includin3 02-.  02- turned out to be the criminal ill

this particular case.  It is a free radical that attacks cell membranes

and actually unzips them.  And since therL we have been able to show that

when oxygen does not exist in the fluttd, then the effect is much less

s e v e r e ,

Unfortunately, you and l in our bodies have enzy■ les to protect us to a

very significant degree from these biological effects of free radicaユ s.

But over the last 10 or 15 years, an enoL■ 10uS literature has sprung up

that shows that free ranicals have an enormous ilnpact on all causes Of

death, heart disease, lung disease, emphysema, damage to the urinary

kidneys and all other diseases.

This was an article just publ工 shed in Science a few weeks aBo about a
conference oll the extremely great danger Of 02-, which is, by the way,
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P r O d u C e d  b y  a l l  o r  I R O S t  O r d i n a r y  c a r c i n o s e n s  a s  w e■ l  a s  r a c i a t i o n .   W e

over■ ooked this compユ etely.

what he discovered is that the more protracted the dose was, the greater

was the effect, compttetely contrary to what we had k■ own ffom animals or

the use of Fadiattton in x― ray therapy,  When you space it out, there was

less of art effect, and that is the reason that we developed a radiation

standard based oll that assuraption, that things could only be betと er if

they are sPread otlt over a long period of tine.

But as a result of the fact that small amounts of radiation are more

dangerous, the response curve is not sust i:near the way Dr. Stewart

found, but it actuュ 1ly is suPerlinear and rises much more rapidly in ■ ow

doses. So こ hat when we exと rapottate fron data taken up here, and that's

the data we had at uirOshilna and that's the data we had from medttcal

therapy of m工 1lions of patients and hundreds of thousands of animal

studttes.  All と he data ex■ sted uP here.

We extrapolated down and the extrapolatttOn turns out to be in error by a

thousand― fold.  All this ■ s in the l主 terature todayo  But it was

discovered long arter we committed ourselves to nuclear bomb testing,

long after we bllilt giant nuclear reactors on the assumptioFl that l主 near

was conservative and that it was probably in the cther direction.

The tragedy has been not that people are ev」 .1, but that people wore not

knowledBcable enough because we just didn't have the knowledge or the

understanding of the mechanisms of free radicals l土 ke 02-.

(S■ide)

Now the question still is how do we know that cancers are changed in

adults, because this is what Dr. Piccioni talked about?  Well, again, Dr.

Se3i provided us with the data.  He took the cancer data from all of

」apan and corrected it for the growth and age of the Populaこ 主on。  1と
's

called age corrected or age adjustlnent, and this is what he found for the

whole periOd before the bomb and after the boHlb, and you have to 3udge

for yourself, assuming that Dr. SeB主  主s an honest scientist, that there

was ■ o ■ncFeaSe in cancer rates corrected for age for the total

populatio& 土 n 」 apan from 1920 to  1950, desPite thettl  incFeaSing

induSと 甘ialiZation and, in fact, they are Betting ready for Pearl HarboF.

They had を O bu主 ld battleships and submarines and had to have electric

Power plants dr3,ven by coal and o■ ■.  They had io have chem■ cals and

chemicaユ  factories, and yet there was no increase ttn cancer rat゛ s.  Thこ と

is a remarkable discovery that has never been lnentttoned by the nuclear

ェndustry because coal was the only thing that gave us electricity before

1950,  And yet cancer rates weFe nOt rising.

But within five years afteF the bOEnbs of Hiroshima and the fallout from

Bikttntt and the subsequeFlt teSting in Russia and Siberia, cancer rates

rose all over 」 apan by 40 percent, and l drew here for non― wlllte or

Jをpanese, Chinese, black and lndian people of Asian extFaCtiOn a curve

for cancer rise in the UoS。 , and you can see it's oven larger than と hat

for と he Japanese populationo  There are reasons ftlr this which we are

only now be3inning to undeFSと and havin3 tO dO With poverty and diet, but

we'1l talk abouこ  that ユ ater.

The important Point is that it was a clear■ y recognizab■ e effect and

there was ■ o qじ esと主on that heFe WC have a situat± oll vhere we donttt have

to.  Yoと  know, we have to simply rely on models and extrapolatic1ls anこ
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guesees.  We have the s tat is t lcs ,  but  nobody had wanted to  look at  them.
Wei l  then,  le t fs  look at  the other  th lng that  we Just  heard aboutr
namely,  o ther  ef fects .  WeLl ,  one of  the th lngs that  I  d lscovered whl le  I
was at  the Unlvers i ty  o f  P i t tsburgh was,  and Jn Pi t tsburgh work lng on
radl -at ion reduct ion for  x- rays,  that  ln fant  morta lL ty  suddenly  s topped
golng down when bornb test ing s tar ted.  I t rs  very s lmple.
For  the whi te  populat ion i t  leve led of f  dur lng the per lod of  bomb test lng
and then resumed its decline afterwards, and, for the non-white popula-
tLon,  i t  d td l t  even more drast l -ca l ly  wi th  rea l  peaks occurr ing c lear ly
at  the height  o f  nuc lear  bomb testLng ln  1957 and t58.

(S1 lde )
Now the quest l -on is  th is  rea l ly  due to  rad iat ion,  and th is  is  a  per fect ly
legit i  nete question. We produced a 1ot of DDT, we produced an awful lot
of otr,er things in the environment, and the questlon ls how could we
iso late i t ,  and that rs  rea l ly  the b ig problem. We have a l l  kLnds of
chemicals ln the envi.ronment which af f  ect congenl-tal def ects r whlch
af fect  cancer  rates and there is  no quest ion that  a l l  these thLngs
combined are very ser ious for  our  soc iety  today,
But  there was someth ing that  re la tes to  what  wetre going eo be seeing
here,  namelyr  the aLrborne re lease of  re la t lve ly  smal l  quant l t les of
strontiuur-90. This occurred during the t lme of nuclear bornb testing.
And lf  werre wil l ing to look at history and learn fron it ,  then we need
to look at the data. And what we should look at ls somethl.ng very far
from where the bornb was detonated, l lke 2,000 mlLes alray. There the
radioactivity was relatlvely low and comparable to what werre going to
get, or what ere dld get-, from Three Mile Island and certalnly much more
than what we ge.c from Chernobyl and Europe, but that ls what we need to
d o .
(S l i de )
We must Dowr in view of al l  the f lndlngs of Dr. Stewart, look at Lnfant
greater  sensi t iv i ty  ln  utero.  And I rve p lot ted here for  you taken
stra ight  out  o f  the U.S.  Vl ta l  Stat ls t lcs  in fant  rnor ta l l ty  in  New
Hampshire which, as you know, is very far from the bomb test slte ln
Nevada. And here we see this steady decline of infant mortal i ty and some
jagged peaks fol lowed by a further decline after the bonb testlng ended.
And Ifve also shown the number of kllotons of bombs detonated in Nevada
21000 mile.s anay tremendously di luted by the t ine l t  got to Nelr HampshLre
and thousands of miles away ln the raln. Coming down wlth the rain trr
the mountains of New Hampshire, lre see peaks that correspond exact-ly to
the yearly releases of ki lotons, not megatonsr but ki lotons ln Nevada
with sural l  amounts, 2O or 30 picocuries per l i ter of strontiunn-90 in the
nilk at the t ime, and that compares wlth somethlng l ike 100,000
picocuries per l i ter of strontium-9O in the water that Ls Btored now here
l-n your plant on Three t l i le Island.
This  was 20 to  30 p icocur ies per  l l ter  compared to  100,000 to a n i l l ion
now stored in the plant.
No-w you can say what did the babies die of? I mean the radiatl-on r,ras
clearly not very large. If  I  walked around with a Geiger counter, l t
would hardly cl ick. Why? Because strontium-9O produces no cl l-cks on the
Geiger counter. StrontLurn-9G in the body produces only beta rays and
there is  a lmost  no r /ay to  detect  i t .
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In fact, One of the things that we worked on at the UniveFSity Of

Pittsburgh are ways Of trying to detect substances in the human body that

don't give off a ■ ot Of gamma rays.  It's very dttfficult.  You can use

all kinds Of things, but it's very difficult to detect strontium-90 at

the levels that are even now sittin3 in that tank.  On the outside you

get hardly anything. It wontt 30 through steel and it won't even come out
of the human bOdy, out of the bone where itts concentrated.

So the trouble is that strOntium-90 30es to the bone.  The trouble is

that there is where the bone marrow is, and the bone marrow is very

imPortant as we have only learned in the last 10 years.  It protects us

through the deve10pment of the immune systenl.

You will remember that ■ lany of the peOPle at Chernobyl who were httBhly

exposed were given transplants of bone marrow in Order to try to save

the■ r l土 ves because their own immune defenses had been destroyed.  Dr.

Wald himself was involved ttn treatttng peoPle whO were httghly exPosed tO

radiatttOn by an accttdent, and the problem was to keep them from gettinB

infected because it was infections that would k± 1l them.  He managed to

save them.

This is why we need work ゴ .n the ftteld Of radiatiOn protection. There w主 11

always be workers and PeoPle highly exPOsed tO radiation or accidents in

a medical environment or in a laboratory where it's used importantly for

blological research.

But in the process we learn that the immune system is really crucial.

What we didn't know is thaと  the ttmmune system is so partttcularly sens土 ―

tive to strontium-90.

Now one of the early indicatiOns that the immune system tts involved is

again something that you can see with your own eyes.

(Sl主de)

What l did here was l took the data on Pneulnonia and influenza among

children zero to one year and had it Plotted up between 1940 and 1975.

Now these children died of infectious diseases in the U,S,, and you can

see that it was comttng down nicely as we improved drugs and medical care

and diet. But during the time of the nuclear bomb testing, it completely

reversed.  And oFlly until after we ended nuclear bomb testing ill Precise

coincidence did it begin to come down.

Now again l warn you exPlicitly that this does not constitute absolute

Proof.  Do you understand?  It's epttdemiology in which there is no
absolute proof.  There ■ s only a probability, a certa■ n l■ kel土 hood that

this is due to radiatiOn and ■ ot something else.

For instance, there were improvements in drugs in recent years that

contributed to the tiecline.  No question about it.  But the improvement

of drugs could not ihave produced an increase during the time Of nuclear

bomb testing, right?  So you see that although there is never a simple

single factor, we can arrttve at the increas■ ng that something should be

of concern と o us宮

The tragedy about this is that many of us, 士 ncluding many of the people

on the Board, myself, and otheF peOple had no idea abOut these things

befcre 1950 or 1960 or even 1965 oF '70.  The trouble is that the advance

of biological knowledge has outstripped our technology, and that is a

prob■ em.
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Now we want  to  take a look at  say wel l r  but  nuc lear  reactors is  someth ing
di f ferent  f rom bomb tests ,  r lght? Of  course.  They are carefu l ly
deslgned not  to  emi t  a  lo t  o f  rad loact iv i ty .  Some have acc idents.  Some
are badly  operated.  Some have a deslgn l lke a bot l ing water  reactor
whlch ls  worse than re leas ing more radloact iv l ty  because i t  has a s ing le
loop l lke the one at  Peach Bot tom than the one,  shal l  we sa l r  a t  Beaver
I /a l ley.  The d l f fer  ln  the i r  re leases and they d i f fer  ln  the i . r  e f fect  on
the envlronment.
But  the s tandards for  rad iat lon were set  on the basis  of  what  you heard -

that  the BEIR Commlt tee d id cancers in  adul ts  and not  for  death due to
lsuraturity or lnfectlous diseases in ttre newborn. The tragedy is that we
dldnr t know about this when the standards were set I and when bl l l lons of
dol lars  erere invested ln  new p lants .
The t ragedy is  that  nobody knew, nei fher  I  nor  Dr .  P icc ion i  nor  Dr .  Wald
nor  Mr.  Gerusky,  none of  us could ant ic ipate back in  1950 or  t60 when we
went  to  school  that  these k inds of  e f fects  would turn up 20 or  30 years
later .  Nor  d ld  people know about  asbestos when they lnsulated a l l  the
school  bu i ld ings wi th  asbestos,  nor  d id  they know about  DDT when they
t r led to  defeat  malar ia  that  l t  would have these deleberJ.ous ef fects  '  or
PCBs,  whlch Eras a great  th lng for  t ransformers,  that  i t  would have such a
b lo log l ca l  e f fec t .
The tragedy is that the part lcular contamlnant we are talktng about,
un l lke PCBs,  makes atomic bombs.  That ts  what  our  federa l  government  ls
interested ln and that is what the NRC Is primari ly concerned with end
the Atomic Energy Commission and the DOE from whlch they sprang. They
were responsib le for  the secur i ty  o f  th ls  nat lon and i t  was fe l t  impera-
t ive that we had to have plutonium and that i t  had to be produced at a
reasonab le  cos t .

ARTI{UR I ' IORRIS: Dr. Sternglass, in al l  f  airness T reaLlze that this is a
subject  mat ter  that  I fm sure you could speak on for  hours as background. .
I t  ls  i rnpor tant  to  t ry  to  get  to  the polnt .  I t  I  s  25 minutes in to your
presentation and we had you scheduled for 30 minutes. We can be a l l t t le
f lexlble ln that but ---

ERNEST STERNGLASS:  1'in3.

ARTHUR MORRIS: Well,  i f  you
chance to ask you some

try  to  f in ish in  f ive minutes or  so.

need a l i t t le  longer ,  f iner  but  we hope we have a
ques t i ons .

ERNEST STERNGLASS: Absolutely.
( s1 lde )
Now what we looked at ls strontlun-90 around a nuclear plant ln
Connectl-cut, and the levels near the plant as measured by their own
people s/ere higher than lt  was during the height of nuclear bomb testing
ln Connecticut. I t  centered ri .ght on here. Wtten I showed this to the
NRC, or  the AEC at  that  t ime,  they sa id th is  was Chinese fa l lout .
( s1 lde )
Thls  is  what  happened to the cancer  rates around that  p lant ,  and you can
see that ,  go ing away ln  every d l rect ion,  the greatest  cancer  increases
occu r red  where  tha t  p lan t  was  l oca ted ,  d i rec t l y  t aken  ou t  o f  U .S .  V i ta l
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Stat ls t ics  and the State of  ConnectJ.cut  StatLstLcs as publ lshed ln  an
ar t le le  by the EnvLronmenta l  Pol icy Center .
Now we quick ly  re turn to  Three Ml le  Is land.  Nowr lou remember there was
a quest ion about  Lnfant  morta l i ty  had real ly  changed.  Now, by 1983,  ne
see that  l t  never  returned to  l ts  baselLne ln  the Unl ted States even
though nuclear testl-ng stopped. But ln areas l lke Wyoming where there
was no nuclear  reactor ,  in fant  morta l l ty  re turned to  l ts  pro ject ion of
about  50 percent  o f  the to ta l  U.S.  va lue because there are Ro nearby
nuclear  test  s l tes and no nearby nuclear  reactors.
So you see that  you have to  dec lde whether  or  not  there is  somethLng to
worry about. Thls ls Pennsylvania compared wlth Malne and lnfant
morta l l ty  dec l in lng.  Haine nas h igher .  Then dur lng the t ime nuclear
bomb test ing both leveled of f .  But  a f ter  nuc lear  bomb test ing,  Maine
declined sharply and Pennsylvanla hung up there because we dld not know
how ser ious radioact ive re leases were and they were h lgh.  So that  ln fant
morta l l ty  rose re la t i 'ue to  Mal-ne and only  af ter  the Three MiLe Is land
accldent  d id  i t  suddenly  drop f rom L3.2 to  9.8 in  two years,  a  20 to  30
percent  drop when the source of  po l lu t lon eras shut  o f f .
As you can see,  whenever  one has such a s i tuat ion,  one has the suspi -c ion,
the probabl l i ty ,  that  when you shut  o f f  a  cer taLn source that  the ef fect
decl inesr  BS i t  d td wi th  the cholera epidemic ln  London,  then th is  is
l lke ly  to  be causal  re la ted.
A g a l n ,  l t t s  n o t  p r o o f .
But  no\ r  le t rs  look a l i t t le  c loser  at  Three Mi le  Is land.  You remember
where l t  ls  located re la t ive to  the other  s tates,  ConnectLcut  over  here,
New York up here and Ohio in the other dlrection, and Maine. It  drl f ted
all  over New England and up into the north. So we should see the effects
everywhere,  shouldnt t  we? i f  there were d is tant  e f fects  the way ihere
were f rom bomb test ing.
Well,  here i t  l-s in l" laryland, and here you see a decline in infant
mortal i ty fol lowed by a r ise as ln Wyoming and then a <lecl lne and then we
see a b lack area.  Thls  b lack area represents ret rospect ive correct ion of
the originally important infant urortal i ty in subsequent lssues of the
U . S .  M o n t h l y  V l t a l  S t a t i s t i c s .
And when the f inal picture was in three or four years after the accident,
there r ras a c lear  peak at  Three Mi le  Is land and the of f ic la l  U.S.  Month ly
Vi ta l  Stat is t ics ,  and af ter  years of  correct i .on,  the t l 'u th  f ina l ly  came
o u t .
In fact, here in this area as just one example, this shows you what
Lnfant  death rates accord ing to  the Pennsylvanla HeaLth Depar tment Is
repor t  happened dur ing the t ime for  in fant  death rate for  por t ions of
South Harri-sburg that l"y within a l0-mile radius for the Aprl l-June
quar ter ,  which is  the quar ter  in  which the acc ldent  took p lace,  and you
can see that  between i978 and L979 there was a r ise of  158 percent  in
tha t  dea th  ra te .
Now you have to ask, but is this al l? No. In Maryland we see during the
t iure of  the re lease that  Dr .  P icc ion i ts  group wareed us about  a c lear
r ise f rom 58 to  I24 deaths a month which I rm sad to  say had d isappeared
the next  year  f rorn the next  issue of  in fant  deaths for  the U.S.  Month ly
V i t a l  S t a t i s t i c s .
F inal1y,  le t  me show you what  happened in  upstate New York.
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(s l i  de)
In upstate New York,  we had three giant peaks dur ing the 1979 year per iod
every  mon th .  Tha t r s  because r  o r  occas lons ,  t he  w ind  wou ld  b low  no r th
here and here and here,  and we got  these enormous stat ls t lcs  golng f rom
145  dea ths  up  to  220 ,  a  h igh l y  s ta t i s t i ca l l y  s lgn i f i can t  change  because
these are one s igma error  bars.  One s lgma means that  i t  l -s  a  one
rough ly  a  chance  equa l  t ha t  i t  l s  an  e r ro r  - -  i t r s  s lmp ly  a  s ta t i s tLca l
f l uc tua t i on .  So  when  you  have  two  o r  t h ree  o r  f ou r  s ta t l s t l ca l  e r ro rs '
o r  a  peak  o f  t ha t  s i ze ,  i t  i s  h igh l y  un l i ke l y  t ha t  t h i s  l s  acc iden ta l .
F lna l ly ,  le t  me come to wh.at  ls  regarded in  my mind as a most  lmpor tant
p lece of  ev idence.
( s1 ide )
We co l l ec ted  f rom the  U .S .  Mon th l y  V l ta l  S ta t i s t i cs  the  dea th  ra te  fo r
l n fan t  dea ths  f rom 1970  to  1983  and  p lo t ted  i t  f o r  eve ry  mon th  r l gh t  ou t
o f  t he  U .c .  Mon th l y  V i ta l  S ta t l s t i cs ,  and  now you  w111  see  wha t  a
t remendous data base we now have.
We see f luctuat ions seasonal ,  genera l ly  h igher  dur ing the wlnter  and
lower in  the summer.  We p lot ted the Chinese bomb tests  and there ls  no
real  s t rong evLdence that  the Chinese fa l lout  produced anyth ing.
Fur thermore,  a  reactor  s lml lar  to  the Three Mi le  Is land one began
opera t i ng  l n  l a te  ' 78 ,  bu t  i t  had  a  l o t  o f  t r oub les  and  l t  ope ra ted  l n
the nor thern par t  o f  Ohio.  So i t  d idnf t  have many re leases and when they
let  them go i t  most ly  went  to  Canada.  So you see there isnf t  very much
ln the way of any evidence.
But now let us compare this with upstate New York over whlch we know the
Three Ml le  Is land dr i f ted arrd here we see the fo l lowing.
(S l i de )
Let  us f l rs t  look at  the f i rs t  par t ,  and you see l ike Ohlo there was
nothing unusual in upscate New York. I t  showed the normal seasonal
var ia t ions.  But  f ina l ly  a f ter  Three Ml le  Is land went  on 1 ine,  we see an
increasi-ng number of giant peaks, and then during the t ime of the
accident three more peaks, and then durlng the t ime of the ventlng three
more peaks and then a decl ine to  an a l l - t ime low of  on ly  4.9 cases ln  the
la t te r  pa r t  o f  t 79  compared  to  27 .4  pe r  t housand  o r  276  cases  ve rsus  53 ,
a h igh ly  s ign i f icant  dec l ine.
More than that there was another peak that we dlscovered by accident ln
|  82 and l t  nas associated wi th  a known break of  p ip ing between the
priurary and secondary loop ln Ginna reactor l-n Rochester, New York.
F inal ly ,  what  does i t  a l l  te l l  you? The polnt  is  I  cannot  te1 l  you what
this means. I cannot make up your mind whether to believe the projec-
t ions of the industry and the NRC and the AEC that gave the blessing to
the bomb test ing and the design of  the reactors or  to  independent
sc ien t i s t s  l i ke  Dr .  Bu r te l l e ,  D r .  B ruce ,  D r .  P i ccLon i '  myse l f ,  and
numerous scientists al l  over the world who !/ere not connected with the
lndustry .
We each have our  b lases.  I  cer ta in ly  would a lways say that  I  s t r ived a l l
rny l i fe  to  f ind ways to  reduce x- ray doses to  people,  but  I fn  fa l l ib le .
The real  po int  is  that  you have to  dec ide ln  t t re  l ight  o f  probabl l i t ies
l ike a jury ,  not  whether  there is  absolute cer taJ-nty  that  I rm r ight ,  but
only  whether  i t  is  poss ib le  that  I  may be r ight .
Thank you.
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(APPlause)

工・1l be glad to answeF any questions.

Aユ80, ■ et me say that l have for each of you copies of a paper that I

」uSt pu、lished that cOntain many of these graphs.  I will also distribute
&蕊 ong you coPies of SOme Of the key Braphs that l suSt Showed you so that

you can take them home and Ponder over them yourselves.

ARTHUR MORRIS:  Thank you, Dtr. Sternglass.

Maybe if you wOuld l土 ke to return to the table and see ttf tilere are any

questions.
」oe.

」OSEPH DiNUNNO:  I have a couPle of quest101ls,  I think he shOuユ d stay there

to put a couple of his viewgraphs back up.  I'm gust tryttllg to put into

perspective the data that he presented versus the kttliじ s of releases that

were being talked about in terms Of thtts water prob],en that we're tryin3

to develoP.  IPHl trying to find the relationship betwee■  what l heard and

the issue before the table.

ERNEST STEttCLASS:  甘 ell, I'11 じ e 31ad to address it.

ARTHUR MORRIS:  Before we dO that, if we could let's realize that we are here

to discuss really the disposal option and the PEIS.

ERNEST STERNCLASS:  I just simply had tO set it into persPective that a

projected release which was Presumably comparable to the venting that was
bel土 eved to be safe of sOme 50,000 curies of noble gases back in '30, and

that release, as you may remember, and on the material that I'm giving

you showed a clear peak of infant mortality in the second half of 1980
re■ative to the first half.

That's what 工 ・m trying to do, to shOw you that historically what was

believed and was advertised by the industry and guaranteed to be

absolutely safe so that the people who objected to ■ t were PoO~pooed,
Okay, that they were right and that we have indeed underestimated the

e f f e c t .
I tm sayLng ne need to
or else we w111 have
hls tory .

ARTHUR MORRIS:  Joe.

JOSEP“  DiNUNNO:  」 ust two points that l think l would like to have you

addresso  The curve that you were showin3, the curva■ inear dose alld the

linear relationshiP, I quickly noticed the abscttssa, the numbers On the

bottom and they went frcln zero in effect up t0 1oO.

ERNEST STERNCLASS:  Right.

JOSEPH DttNUNNO:  But those curves converged Pretty much down in the 10 rad

area.  If you look at that curve, that suggests a great deal of

uncertainty once you get down in the milllrem and fractiOnal millirem

look at old history in order to learn from the past
terrible problems if  we do not examine the past



tha t  wou ld  be  invo lved l r r  th ls  re lease.  Youf re  in fo rmlng  peop ie  o f  what
you suspec t  o r  what  you wcu ld  theor ize  happens a t  very  h lgh  dose leve ls l
bu t  you  have to  address  fo r  the i r  benef i t  the  uncer ta in tLes  tha t  a re
lnvolved once you get down ln that very low range.

ERNEST STBRNGLASS: I fm g lad you asked that  quest ion.
(Dr .  S te rng lass  re tu rns  to  the  s l l de  p ro jec to r )
( s l i de )
I rm sorry .  I  have so much more mater ia l  that  I  was unable to  show you.
But  here is  J  curve taken f rom data by Dr .  Stocke and h is  co-workers at
Oslow Cancer  Hospi ta l  publ ished l -n  about  1968,  and l t  shows the
st ront i -um-9O does to  bone marrow in  mi l l l rads for  ra ts  in  which he
in jected smal l  amounts of  s t rontJ-um-90 at  levels  comparable to  the ones
! :er re going to  expect  here at  Three l " I i le  Is land.
This  ls  a  percent  depress lon in  bone marrow cel lu lar i ty  that  he observed,
and you can see that  t t  rose very rap id ly ,  just  l ike the other  curve I
showed you,  a t  very low doses and then leveled of f  a t  h igh doses.
Now at  the tLme we d id not  understand i t .  In  fact ,  we ext rapolated and
expected to  be down here.  But  the actual  e f fects  that  he could see
microscopically ln the rat bone marrow was as much and so clear that
there is  no quest ion no\r  that  we tot .a l ly  underest imated thc ef fect  o f
free radlcals at very low doses. An'd that ls the problem of the advance
of  sc lence when our  technology is  f rozen in .
The reference to  th ls  is  g iven in  the ar t ic le  that  I tve just  d is t r ibuted
t o  y o u .

」OSEPH DttNUNNO:  One other question whtt■ e youtre there, Dre Sternglass.  You

also presented a large amount of data to begin this off dealing w■ th the

effects of radiography, the use of x― rays.

ERNEST STERNGLASS:  Rttght.

JOSEPH DiNUNNO:  But  Lhere  are  no  ind ica t ions  o f  dose leve ls  tha t  a re
assoc ia ted  w i th  those.  So they  i -ose  someth ing  there .

ERNEST STERNGLASS:  Exactly.  A typlcal x― ray gives about 200 to 300 millirems

to the fetus.  We are talking about background radiation levels of about

a year and a half worth of radiation.

Now for the case of the fetus of the first trimester in the embFyO the

slope is ten times greater and we are talking about a doubling dose of

about 90 millirads.  Now more recently, just now, and I'1■  be Blad と o

show you a coPy of the Paper, Dr. Alice Stewart did a study on the effect

of background radiation on leukem■ a and cancer ■ n England and discovered

from measurements of background radiation all over En31and, a paper she

3ust presented at an international meeting, that 90 percent of と he

leukemia and cancer among newborn can be attributed to background

radiation and only about six to seven percent to medical x― rays.

So we are talking about a doubling dose of a first tr■ mester of only

40 m■ 1lirads,  That means that if the three m■ ■■irads to some Broup of

the population which is admitt(d in the vo■ une that we have seen of the

env■ ronmental impact statement, then we would exPect a certa■ n ■ ncrease,
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proporttonally a 10 percent lncrease J.n leukemla and cancer rate among
the cht ldren.
And sLnce about 2 mll l lon chl ldrenr or 2 mll l ion lndlvlduals wlLJ. l lve
within the 5O-uri le radius and about 10 mil l ton within a 75-m11e radius,
we certainly would expect something l lke 2Or 50 or a few hundred infant
deaths of  whlch poss ib l -y  I  to  10 percent  would be leukemias and cancers.
So we have data at  the low dose level  o f  what  rverre ta lk ing about .

J0SEPH DiNUNNO: Isnr t  l t  t rue,  however ,  that  the data that  you have at  these
lower levels becomes more and more speculatlve as you go down?

ERNEST STERNCLASS:  No, not at all, because there was a very careful study

d ｀e in England by the Public Health Service of the British Covernmente

They studied the radiation levels every 10 ki10meters all over England

and Wales, and Dre Stewart had acculnulated the evidence on 16 mil■ 主oR

women who bOre children ttn England and Wales since about 1950。

Her data now shows that in every area like London, areas that have low

background radiation had a low ■ nc■dence of child leukem■ as and cancers

and areas that have high measured levels of radiation had almost twice

the incidenceso  So we are talking about an extremely carefully done

study that involved c10se to somewhere around a fe7f hundred million

man―years, person― years, of radiation followuP, the largest study of its
kind.

ARTHUR MORRIS:  I see 」 ohnis hand ,and then Nttel.  Was there another one here?

Okay.

」OHN LUETZELSCHWAB:  Let's 80 back to the 1976 Chinese bomb test. I had

samPled my Barden as a matter of fact and l found iodine, lanthanun, and

some ces■ um, of course, that was there from years ago, too, and 工  assume

there was Strontium 90, but l did■ 't check for that because l can't do

that. I was measur■ ng gamma radiation.

Yet ttt doesntt show up in any of your data.  I'm surprised because the

levels l assume that came from that test that blanketed New York and

Pennsylvania were much, much higher than came from the accident, from the

venting or anything.  Why dontt you see that on any of your statistics

here?

ERNEST STERNCLASS:  As a matter of fact, I Presented a report, and I'1l be

31ad と o give you a coPy of it, と o the National Academy of Sciences on the

October 1976 Chinese fallout.  It's referred to in the BEttR Report.  And

in thcre l showed that all along the coast of the Unttted States during

the time that we monitored that terrible fall,out froln the OctOber 976

cloud there was a 20 to 50 percent increase in infant mortality per lnonth

during each month beginning abouこ  とhe second to fourth lnonth after the

f al■out arr■ ved.

It was not observed in Massachusetts where they had taken the cOws off

PaSitRre, and that report I'1l be glad to send you a copy of.

」OHN LUETZELSCHWAB:  But thatts just iodine.  What about strsIと こiuln-90 which is

in the food― ――
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ERNEST STERNCLASS:  At the time we dontt know all the doscs, but my correla―

tion at that time was carried out with iodine.  And we don't have to

forget that there will be lodine releasedo  We are talking about I-129 at

least as one of the isotopes that BoeS tO the thyroid, and the amount of

iodine-129 ■ s much more damaging in the long run that エ ー131 because I-129

has a half life of 16 milllon years and will be recycled again and again

in the sottl and in the animals that die and the food.  Again and again

over the years we will have effects due to thiS I-129 that you proPose tO

release.

ARTHUR MORRIS:  Niel.

NIEL WALD:  A couple of questions, but first a commellt.  It's nice to see that

We PiCked a good lecturer when we brought Dr. Sternglass to the

University of Pittsburgil.  Of course, we brought him as a radiation

Physicist and not a biologist or ePidemiologist.
The work of Alice Stewart that you've mentloned, and you・ ve leanea rather

heavily on your dose estimates of what these x― ray studttes involved in

the way of radiation exPosure, but, unfortunately, these were not

reported or measured by anyone at the time, and tht number of x― rays is

the recall of the lneHlory of the mothers who were surveyed.  They were

asked how Elany x― rays were taken, and this is a very sol■ d basis on thttch

to draw a dose response curve and then insert a dose estlElate Which was

to rePlace the IRiSSing dosimetry.

In cther words, that I'm saying is that you can't lean as heav± ly on daを a

―― more heavily than the data itself justifies.  While this is an

interesting epttdemlologic study, there are soule problems w■ th it, this

being one of the ma30r Ones.

Another na]or one is that the finding should have led, if it was correct,

to an increase in the incidence of ■ eukeIIlia in the children who were

eXPOSed in Hiroshima and Nagasaki who happened to be in utero at the time

of the bombings and that increase has not been seeno  So it is not a

uniforln finding.

I think the figure she used, incidentally, is not う 0 0r 100 percent, buと

40 percent l think was her best estilnate.

On Petkau's work l belleve that the membranes that he worked with were

artificial Tlembranes rather than actual living cells, and while I

certainly think it's interesting work, it's a little hard for me, again

with my health Perspective, to 3ump from an artificial Mylar film llke

SaranwraP and consider that the same as the cells that wetre made of.

ERNEST STERNCLASS:  I'm sorry, it was not Saranwrap.

(Laughter)

It was beef brain liPids.  It was living tissue l■ Pids,  Furthe.Щ ore ―

are you finished?  Why don't you give me a chance to answer the ques―

tions. I keep forgetting what youtre asking.  Let me answer one at a

tine.

NIEL WALD:  工  had to take notes to make sure l didn't forget what you vere

saying and 19m not ta■ king nearly as ■ ong.
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ERNEST STERNGLASS: You want to put me at the same disadvantage, r lght?

NIEL WALD: The other  po int  you made about  f ree radica ls .  I r rn  just  a  l i t t le
troubled because that was something that was recognized many, many years
before 1970 and lndeed there wcs a search, as you are probably fani l lar
Ir i th, wlth agents that absorbed free radl-cals.

ERNEST STERNGLASS: Sure.

NIEL WALD: And as you mentloned, the cells have natural agents which do that.
The problem of  cancer  r is ing,  Dr .  Segi ,  is  that  - - .

ERNEST STERNGLASS: Segtr ]€s.

NIEL WALD: -- ls a complicated one. For example, i f  antlbiot ics get intro-
duced lnto an area whlch dldnrt have them, then there wil l  be other
causes of  death that  have to  increase because a l l  o f  us must  d i -e ,  and
these changes, l t  Ls agaln an extrapolation or a modelr 4 o€rrta1 hypo-
thesis which says this is due to radiatlon, and it  may or i t  may not, and
most l lkely i t ts a lot of thlngs rather than any one thlng.
I make that cautLon in looking at cancer deaths. For example, al l  over
the world the incldence of ieukenria started lncreasing around 1930,
lncluding Japan. That I didntt see demonstrated on thls graph and the
reasons for this are not clear, but this was a perlod during which the
increase was noted ln very many countries al l  over the world.
So that one has to be careful about drawing conclusions about the cause
when one detects a change as the ki.nd that Dr. Sternglass demonstr:ated.
The background studies of Dr. Stewart, did you give a reference or was
this a presentatlon and has been published?

ERNEST STERNGLASS: The paper Ls now being published.

NIEL WALD: I haventt seen it .  So itrs hard to comnent since it  hasnrt come
ou t  ye t .

ERNEST STERNGLASS: If1l be happy to show you a copy and send you a copy
So let me try to remember now all the things that you mentioned. Let me
work backwards.
Dr. Al lce Stewart dld indeed have this help from the National
Radlologlcal Network ln order to determine background radiation
everywhere. So that is now a very different question because the
doslmetry is well  known, unlike in the case of 'x-rays that had to be
reconstructed.
Fortunately, in my buslnessr tr€ know roughly what a dose is during a
given t ime because other people \rere measuring the doses.

NIEL WALD: I wasntt quest: ionlng this one. I was siurply pointing out that
none of  us h.ave seen: [ t  because i t  hasnt t  been publ ished yet .

ERNEST STERNGLASS: Right.



AXTHUR MORRIS: Letrs do this so \re ca,n make some sense.

ERNEST STERT{GLASS: Let me f inJ.sh,

ARTHUR MORRIS: Let me just try to set the game plan here. You nade a Pre-
sentation and we have had a counterpoint. You go ahead and make a Polnt.
I f  Niel lrants to make an addlt lonal point, I  would ask hLrn to do lt  very
br le f ly  so that  we can have another  oppor tunl ty  for  o ther  people.

ERNEST STERNGLASS: I understand. So let me now address a question of the
cancer rates in Japan.
Agaln, the fact that tt  recently level-ed off and has begun to come down,
both for leukemia and total cancers means that desplte the lncrease ln
pollut lon and the use of new drugs that there is indeed a decline ol a
leveling trend in Japan in generalr and Japan has now and Iceland and
Denmark have lower cancer rates than we do and chey are decllnlng whlle
in  many par ts  of  the U.S. ,  cancer  rates are s t i l1  increaslng.
Al- l  we can always say is there is no question that nothing can ever Prove
l-t beyond a shadow of a doubt, and there is also no questlon that the
presence of other cheml-cals wil l  also have an effect Just l ike workers ln
the uranlum mlne when they smoke get much greater increases Ln lung
cancer rates than when they donft smoke. So there is no questlon that
there is an interactLon or synergist ic relation betlteen radlation and
clgarette smoking.
Now lett" go back to another question that has to do wlth the amount of
radLation given during x-ray procedures. Dr. Al lce Stewart had a number
of studles done at the t lme that showed what the typlcal x-ray dose rtas'
and what is significant is that it is the number of x-rays that lncreased
wi th the dose.
Furthermore, Dr. Brian McMahon who raised the same questLon as Dr. Nlel
Wald d id,  repeated Dr .  A l ice Stewart ts  s tudy at  th is  t ime wi th  actual
hospital records of the nurnber of x-rays given Ln New York and New
England, and he completely substantlated Dr. Stewartrs f indings although
in an absolute sense, he got about 40 to 50 percent as great an effect
because of Ehe further lmprovement in medlcal dlagnostLc technl-ques and
the speed of f i i -rn and so on. But l-n his case that study answered lt .
Furthermore, Dr. McMahon and his associates addresssed the questlon as to
why it  \ i las not seen in Hiroshima as did Dr. Stewart. We have to realize
that Dr. Stewart had to look at 16 mll l ion women in order to dlscover her
effectr but in Hiroshima only a few hundred !ilomen survlved and had
ehildren that were fol lowed up.
And Dr. McMahon himself and Dr. Stewart showed that those few hundred
babiee that happened to be in utero at the tl-me and survived ltere too
smal1 ln number to detect the effect. You l l- teral ly have to look at
mi l l ions of  cases in  order  to  be able to  see i t .
And I think these are the kinds of consLderations that you have to
question yourselves. If  you have a family and you expect a baby, wirat
would be your concern. That is what you have to think about, and you
have tc express your concern in that area and you have to judge between
the k ind of  ev idence that  Dr .  Stewart  presents,  the k ind of  ev idence that
now comes from the University of Colorado showing that in July of last,



year in the National Academy, there was a 200-fold greater resPonse of
human chromosomes to envlronmental radiation, to lower levels of x-rays
than we had ever expected.
Now this ls new data. No one can blame us or anybody for not ha'r ing
known about i t  10 or 15 years ago. A11 Ifm saylng to you now ls do not
disregard the latest sclentif ic data because it  goes against what we had
hoped for in the nuclear lndustry.
IDlscuss lon]

ERIC EPSTEIN: Irm Eric Epstein from Three Mile Island r.^lert.
l l trat I  want to do in order to save t ime is I have a statement from Michlo
Kaku. Ifur going to read that, and I think my own statement, which is
real ly  br ie f .  Should take 10 minutes.
So le t  me begLn by readlng Michlofs  s tatement  verbat im,  and I  donr t  want
you to confuse his credentlals with mine.
Statement of Dr. Michlo Kaku concerning the di.sposal of TMI vraste, and
thLs is Michio again speaking.
I  am a fu l l  professor  of  nuc lear  phys ics at  the Graduate Center  of  Ci ty
Unlversity of New York. I  graduated from Harvard Unlversity ln 1968, Phi.
Beta Kappa, Summa Cum Laude with highest honors and No. I in my physics
c lass .
I recelved my PhD in nuclear physics at the Lawrence Radiation Laboratory
at  the Univers i ty  o f  Cal l forn ' ia  at  Berkeley,  1972.
I subsequently taught on the faculty at Princeton University and Irve
been a professor with the City Unlverslty of New York for the past 14
years .
I have published over 45 art lcles whLch are r ight here i f  you need to see
them for the record and various professLonal Journals and contrlbuted to
over  s ix  books.
I am the author of
standard reference
at the back of this
expert witness.

I'n going to also when I'm reading some of these abbreviatttons read them

rather than screw up that they IIIighi stand fors  lt's for solne of the

transuranics and the elements, if thates okay as we■ 1.

工 have been asked to review the NRC's Plans to disPose of TMI waste water

as presented in a supplement と o the Environlnental lmPact Statement,

Supplement NUREC-0683.

I find several things disturbing about the Presentation froln a str■ ctly

professlonal po■ nt of v■ ew.  Previous EISs concerning the disPosal of

radioactive wastes have totaled more than a thousand Pages w■ th scoFeS Of

charis, diagrams, graphs and tab■ es.

In comparison, I find the present NUREC 0683 deficient.  It does not

reflect careful scientific scholarship and it seems to have been slapped

together at the last minuせ e.  Many key areas of scientific information

seem to have been careless■ y ■ eft out, Inaking it difficult to make an

accurate sc■ entific ana■ ysis of its crecibi■ ity.

The report verges on sloppiness arld l hope ■ t does ■ ot ref■ ect a deeper

attitude towards the clean― uP operatiOn.  I wi■ ■ ■ist some of the areas

Nuclear Power - Both Sides which has slnce become the
y credent ia ls  are enclosed

statement, and I would move chat he be accepted as an



that 工  fee■  are ■ acking in scientific rigor and reveal a certain alnount

of h_astiness.

No. 1.  The list of radionuc■ ides on Page 2.3, Table 2.2 is a very poor

indicatiOn of actual ttadiation inventory of the water.  For exallpl,e,

compare ■ t with Pages 7-5, 7-6 and 7-7 of the orisinal EIS published six

years agO and we find that the current list omits many ttlnPortant
radionuclと des originally tabulated by the NRC.

Solne of the radionuclides that are ■ eft out by the NRC in the current

vo■ume are important, includins, and here again here are the abbrevia―

tions, MB/95, ZR/95, SP/125, TM/125M, TE/127M, TE/129M, CO/58, TE/1/129M,

RU/103.
Thus, it is difficu■ t to evaluate the present EIS suPPleElent because it

is daficient in this important analysis.  This is a significant point

because と here fere literally hundreds Of rad土 oactive chemicals dissolved

in the reactor building and sulnP water making it a virtual souP of

radioactive elenents,

tれt iイ i: exchange ttechanism of tho SDS and EP,COR II does not filter a■ ■
41ギ■占舎登tl〕 identical■ y (a■ な, in fact, does not filter solnQ elenents like

tF・とこ工un at all).

Sc we must have a careful readゴ .■B of precisely what alユ  is presently in

the water conPared to what it contained in '81 then the first EIS was

conPiled.

Point Wo. 2.  Even though the original EIS of March 981 falled to IIlake a

colnPlete radiation inventory, for example, neglecting to compute the

transuranics contained in the waterD in a nO.Jal■ y functioning l,000
111egawatt reactor, for exalnP■ e, the accunu■ ated high waste within 100 tons

of uraniuln dioxide is abou性  30 tons of tthich 500 Pounds consists of

Plutonium.
Most of the Plutoniuln is reactor gFade P■ utonttu皿 -240。   Most of these

transuranics are not water solub■ e conPared to iodine or strontium。

However, they certainly exist in the water.

I mention theln because the transuranics are some Of the IIlost toxic

chenica■ 5 knOWn to science.  The ■ ow ■ evels of concentration in the water

are conPensated by the fact that they are quite toxic.  Yet no lnention is

Elade to them in either NUREC 0683 of six years ago or the present EIS.

Po■nt No. 3.  N6 1nention is ulade of how the radioactive levels in the

water were Obtained.  Civen the =act that the original Fadiation

inventory exceeded ha■ f /4111i■■■on curies, this is not a trivial quest式 .on.

Thus, it is inPossible to give a detailed assessIIlent of the accuracy cf

the radiation leve■ s becau3e nO indication is nade of how these

Eleasurenents were taken and how re■ iab■ e they are.

Statements of the willingness of utilities to drink this water are not

scientifically relevant and in fact are nisleading.  I refer you back tO

Herman DeCanP's quote that the water is so ■ owly radioactive that he

would drink it.

FROM THE llL00R:  Cive it to hlm.

ERIC EPSTEIN:  We'1l give it to hin.

(Laughter)
Where is IIerlllan torlight?
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Polnt  No.  4,  The t r l t lum count  ln  the water  ra lses some conc 'erns.
Orlglnally there rras 2500 curles of H-3 in the reactor bullding sump
rrater. Ttre EPICOR II and the SDS of course cannot extract out the H-3.
Ttre f l l ters work on the prlnciple of lon exchange as ln a water softener.
So that H-3 cannnt be removed.
Howeverr  the present  EIS only  l ls ts  11020 cur ies of  H-3 on Tabl 'e  2.2.
Wtrere did the other two-thirds of the tr l t ium suddenly dlsappear to?
Normal radioactive decay cannot account for this because H-3 has a half

l l fe  of  12.3 years.  No ment lon of  th ls  d iscrepancy appears in  the EIS.
The present  EIS g lves a mis leadtng in terpretat ion of  the ProPert ies of
t r l t Lum on  Pages  2 .5  and  2 .6 .  A t  bes t ,  i i  i s  se l f - se rv ing  and  a t  wors t ,
deceptLve.
The EIS only takes selective quotes from the NCRP, the Natl-onal Council
on Radlatlon Protectlon Measurement and omits others which may show the
hazards of  t r l t ium.
For  example,  the EIS quotes the HTO has a 10-day b lo log ica l  ha l f  l i fe  in
the body,  but  neglects  to  say that  HTO can a lso be incorporated d i rectLy

lnto cel l  membranes where it  becomes a rather permanent part of the
bodyrs chemLstry .  Thus,  the radloact lve HTO can i r rad iate body Elssue
over the l l fe span of the indivldual causing oossible radiation damage.
Thusr the f lgure on the blologlcal half l1fe ln the body is not lndlca-
t lve of the actual body burden of radioactive materials one may incorpo-
rate lnto human t issue. Yetr no mention was made of this.
Some rather feeble attempts were macie to calculate radiation exPosures eo
the t r l - t ium at  a  d is tance,  but  no at tempt  is  made to ca lcu late t r l t lum
that is l-ncorporated lnto the body ltself and, hence, irradiates the body
at  a c lose range.
Polnt No. 6. Because water ls everywhere ln our environment and since
HTO is chemically ldentical to water, the pathways for ingestion or
lnhalat lon of  th is  water  are non-negl ig ib le .
Because the ut l l i ty  is  nak ing preparat ions for  a  poss ib le  boi l -o f f  o f
this water lnto the air, l t  becomes a slgnif j-cant question of how much of
this wauer w111 eventually become ingested j-nto the human population.
Boll-off,  evaporatlon or r iver dumping al l  have the same net effect of
releasl-ng HTO into the envlronment where lt can be picked up by living

organlsms.
I f lnd the analysis of how much radiatlon can be lngested i lr  in;1ns from

an evaporat ion or  bo i l -o f f  whol ly  def lc ient  ln  the repor t .  I t  appears as

If the authors of the report sirnply dashed off thls section on envlron-
mental and health hazards as an afterthought
Point No. 7. The EIS does not mention that the radl-atiorr standards for

beta radl-ation may soon be changlng. The T-65 doslmetryr which was
or ig lna l ly  used to  ca l ibrate the radiat ion f rom the Hl roshima bomb,  ls
not known to have been nlscalibrated.
Reeent work done at the Livermore NaEional Laboratory which deslgns
hydrogen warheads has shown that neutron levels probably cause less

blologlcal damage than prevLously thougirt,  but that electrons and gamma
rays do more damage.  This  is  s lgn l f lcant  because the Hi roshlma data is
perhaps the largest  o f  a l l  the epidemio logica l  s tud ies on radlat lon
heal th  ef fects  outweighing a l l  the others.

A l■ ■



A  r e c a l i b r a t i o n  o f  t h e  H l r o s h i m a  < i a t a  w i t h  t h e  c o r r e c t  n u m b e r s  f o r  b e t a

rad ia t  ion  may sho l * ,  tha t  chemica l -s  l i ke  I lT0  are  more  , . iangerous  than

p r e v L o u s l y  t h o u g h t ,  f o r c i n g  a  r e v i s i o n  o f  t h e  N C R I ' � d a t a .  Y e t  n o  m e n t l o n

i s  m a d e  o f  l h i s  i . n  t h e  B I S .

P o i n t  N o .  B .  T h e  N R C  m a k e s  n o  r n e n t j , o n  o f  t h e  r e l i a b i l i t y  o f  t h e  v e n d o r s

and compan ies  wh ich  nray  eventuar l . l y  car : ry  o t t t  the  re l .ease o f  th is  I . ta te r

l -n to  the  a i r  o r  r i ver .
N o r m a l l y  l t  l s  n o t  t h a t  e s s e r r t i a l  t h a t  t h e  E I S  a d d r e s s  t h i s  q u e s t i o n .

However ,  g l ' ven  the  ra ther  un ,savory  docutnented  h is to ry  o f  pas t  decept ion ,

s o m e  o f  i t  c o n s c i o u s  a n d  s o m e  o f  i t  b o r d e r : i n g  o n  t h e  c r i m i n a l ,  i t  i s  n o t

t o o  m u c h  t o  a s k  t h e  N R C  c o  t h o r o r . r g h l y  e v a l u a t e  E h e  r e l i a b i l i t y  o f  E h e s e

compan ies  anc l  the  ro le  o f  the .  u t i i i r y .

P o i n t  N o .  g .  N o t  e n o u g h  a t r e n t i o n  i s  p e r i d  t o  t h e  n e g a t i v e  e f f e c t s  o f

r i ver  c lumping ,  bo th  commerc ia l  and env i ronmenta l . .  As  a l l  exampler  co t l -

s l d e r  t h e  f a c t  t t r a t  9 0  p e r c e n t  o f  t h e  v a l u e  f r o m  C h e s a p e a k e  f i s h e r l e s

c o m e s  f r o m  s h e l l  f i s h ,  a  l u x u r y  l t e n  f o r :  m a n y  r e s t a u r a n t s  a n d  h e n c e ,

h i g h l y  s u b j e c t  t o  p e o p l e t s  p e r c e p t i o n s  o f  l t o w  s a f e  i t  i s  t o  e a t  t h e  s h e l l

f i s h .
T 1 , e  w e l l - p u b l i c i z e d  d u m p i n g  o f  t h e  i n s e c t i c j . c l e  C a p o n e  a n d  o t h e r  p o l l u -

tan ts  in  t i re  1970ts  i1  the  Chesapeake carused enough negat ive  impress ions

for  the  consumer  to  have a  s izeab le  econont ic  e f fec t  on  the  Chesapeake

eeonomy,  The adverse  e f fec t  on  the  sa le  o f  oys ters  and b lue  f i sh  i s  r^ re l l

documented caus ing  an  economic  loss  to  the  area '

Dumping o f  TMI  waste  water  i .n to  the  r i ver  cou ld  very  we l l  have a  negat ive

e f fec t  on  the  econorny  o f  the  area  g iven the  fac t  tha t  much o f  the  economy

res ts  on  the  luxury  j - tems tha t  a re  h igh ly  suscept ib le  to  changes in

p e o p l e t s  t a s t e s .
P o i n t  N o ,  1 0 ,  a n d  c h e  l a s t  P o i n t .  I n

ment  to  the  EIS is  no t  very  va luab le

NRC has  no t  done i t s  homework  and i t '

t i f i c  c o n c l u s i o n  g i v e n  t h e  p a u c i t y  o f

summary,  I  f ind the present  supple-
f rom a  sc ien t i f i c  po i -n t  o f  v i ew .  The
s hard to  make a reasonable sc ien-
sc ient i f ic  in for rnat ion conta ined in

t h e  r e p o r t .
A L  b e s t ,  j - t  s h o w s  a  c e r t a i n  i n s e n s i t i v i t y  a n d  a  l a c k a d a i s i c a l  a t t i t u d e

t o w a r d s  r a d i a t l o n  s a f e t y  a n d  a t  w o r s t ,  i t  s h o w s  a n  i n c l i n a t i o n  t o  d i s -

r e g a r d  t h e  h e a l t h  a n d  s a f e t y  o f  t h e  p e o p l e  i n  H a r r i s b u r g .

That  i s  the  presenta t ion  o f  Dr .  l " l i ch io  Kaku.  I  m igh t  have r :ead i t  too

qu ick ly  and I  hope you were  ab l -e  to  a l l  comprehend i t .

S lnce  I  am not  a  techn ica l  exper t ,  I rm not  d i -sposed to  answer  any  ques-

t ions  you may have.  But  what  I  w i l l  do  is  make some cop ies  ava i lab le

perhaps  a t  a  la te r  da te  to  the  commiss ion  because I  th ink  Dr .  Kaku is  a

reknowr  wor ld  exper t  and I  th ink  h is  op in ion  is  much va lued.

I D i s c u s  s i . o n  ]

E R I C  E P S T E I N :  I ' m  j u s t  g o i n g  t o  m a k e  a  b r i e f  s t a t e m a n t  b e c a u s e  I  t h i n k  I r v e

s a i d  a l l  t h a r  I  r e a l l y  w a n t e d  t o  s a y  a t  t h e  o t h e r  m e e t i n g s .  I  j u s t  h o p e

for  a  c t iange tha t  somebody f rom an NRC-af f i l i a ted  body  l i s tens ,  and thaE

w o u l d  b e  a  d e l i g h t f u l  c h a n g e  t o  p a s t  a c t i o n s  o f  t h e  N R C  i n  t h e  p a s t .

I ' 1 1  j u s E  r e a d  b r i e f l Y .
W e r v e  g o t t o n  s o  u s e d  t o  b e i n g  i g n o r e d  a n d  h a v i n g  N R C - a f f i l i a t e d  b o d i e s

r u l e  a g a i n s t  u s  t h a t  I  a p p e a r  h e r e  t o n i g h t  h o p i n g  f o r  o n c e  t h a t  a  d e c i s -

i o n  w i l l  b e  r e n d e r e d  i n  f a v o r  o f  t h c  r e s i d e n t s  o f  C e n t r a l  P e n n s y l v a n i a .
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